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(57) ABSTRACT 
Polymorphism detection probes that can distinguish poly 
morphisms that have only one different base are provided. At 
least one oligonucleotide selected from the group consisting 
of the oligonucleotides of SEQID NOS. 4, 23, 30, 47, 57 and 
64 is used as a probe in a Tm analysis. A Tm analysis using 
Such probes allows easy detection of specific polymorphisms 
of the FCGR3A gene, the FCGR2A gene, the IL-10 gene, the 
TNF C gene and the TNF B gene that have an effect on the 
pharmaceutical effects of antibody drugs or the like. More 
over, such probes allow detection of two or more types of 
polymorphisms in a single reaction system by introducing 
two or more types of the probes concomitantly. 

9 Claims, 3 Drawing Sheets 
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1. 

PROBES FOR DETECTING 
IMMUNE-RELATED GENE 

POLYMORPHISMS AND APPLICATIONS OF 
THE SAME 

TECHNICAL FIELD 

The present invention relates to probes for detecting poly 
morphisms of immune-related genes and to applications 
thereof. 

BACKGROUND ART 

Detection of a point mutation, a so-called single nucleotide 
polymorphism (SNP), is employed widely as a method of 
analyzing, at the gene level, for example, the causes of all 
types of diseases and the individual differences in disease 
liability (Susceptibility to diseases) and in drug action. 

Polymorphism detection methods that generally are prac 
ticed include (1) direct sequencing in which, in connection 
with the target DNA of a sample, a region to be detected is 
amplified by PCR (polymerase chain reaction) and the entire 
sequence of the amplification product thereof is analyzed; (2) 
PCR-RFLP (restriction fragment length polymorphism) in 
which PCR is performed in the same manner as in item (1) 
above, the amplification product is treated with restriction 
enzymes, and the change in restriction fragment length due to 
the polymorphisms is subjected to typing by Southern hybrid 
ization; and like methods. 

However, the method of item (1) above requires, for 
example, sequencing after PCR and then electrophoresis or 
the like by a sequencer. The detection is thus very trouble 
Some and costly. Moreover, the resulting amplification prod 
uct needs to be subjected to treatment after PCR and may be 
contaminated during Such treatment. The method of item (2) 
above also requires treatment of the resulting amplification 
product with a variety of restriction enzymes for analysis after 
PCR, thereby being troublesome. Moreover, the treatment of 
the resulting amplification product with restriction enzymes 
needs to be performed after the amplification product is trans 
ferred. Therefore, it may be possible that the amplification 
product obtained in a first reaction is scattered and may find 
another way into a second reaction that is performed sepa 
rately. These problems cause another problem in that it is 
difficult with the methods of items (1) and (2) to automate the 
detection of point mutation. 

Addressing these problems, a Tm (melting temperature) 
analysis recently has been attracting attention as a method for 
detecting an SNP. In this method, first, using a probe that is 
complementary to a region containing the SNP to be detected, 
a hybrid (double-strand nucleic acid) between a sample 
nucleic acid and the probe is formed. The hybridization prod 
uct then is Subjected to heat treatment, and the dissociation 
(melting) of the hybrid into a single-strand nucleic acid in 
response to a temperature increase is detected by measuring a 
signal Such as absorbance. This is a method for determining 
an SNP by obtaining a Tm value based on the result of 
detection. The higher the homology of a hybridization prod 
uct, the higher the Tm value, and the lower the homology, the 
lower the Tm value. Therefore, when the polymorphism of a 
detection target site is XorY. aTm value (reference value for 
evaluation) is obtained in advance in connection with a prod 
uct of hybridization between a nucleic acid containing the 
desired polymorphism (for example, Y) and a probe that is 
100% complementary thereto. Then, the Tm value of the 
sample nucleic acid and the probe is measured (measured 
value). When this measured value is identical to the reference 
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2 
value for evaluation, the sample nucleic acid and the probe 
perfectly match. That is, the detection target site of the sample 
nucleic acid can be determined as being of the desired poly 
morphism (Y). In contrast, when the measured value is lower 
than the reference value for evaluation, the sample nucleic 
acid and the probe mismatch. That is, the detection target site 
of the sample nucleic acid can be determined as having the 
other polymorphism (X). With such a method, an SNP can be 
detected, for example, only by subjecting a PCR reaction 
solution to which such a probe is added to thermal treatment 
and performing a signal measurement, and it is thus possible 
to automate a detection device. 

However, such detection methods using Tm analysis have 
problems as follows. Generally, a gene polymorphism is 
present in the form of a homozygote (for example, X/X or 
Y/Y) or a heterozygote (for example, X/Y). It is important in 
the detection of a polymorphism to distinguish between a 
homozygote (X/X or Y/Y) and a heterozygote (X/Y) and, in 
the case of a homozygote, to distinguish between an X/X 
homozygote and aY/Y homozygote. In the case of a heterozy 
gote, gene polymorphism X and gene polymorphism Y are 
included, and the difference between these polymorphisms is 
merely a point mutation, i.e., a difference of one base. 
Accordingly, the following phenomenon occurs: a probe that 
fully hybridizes with a sequence that contains one polymor 
phism (for example, Y) (perfect-match) also hybridizes with 
a sequence that contains the other polymorphism (X) (single 
base mismatch). In a case like this, there is a problem in that, 
as shown when a melting curve that indicates a relationship 
between signal intensity and temperature is drawn up based 
on a Tim analysis, it is difficult to detect a peak on the low 
temperature side that indicates a mismatch sequence due to 
the presence of a peak on the high-temperature side that 
indicates a perfect-match sequence. That is, even when there 
is a mismatch sequence in a sample, the presence of a perfect 
match sequence makes it difficult to distinguish the mismatch 
sequence, and thus it may be possible that the detection sen 
sitivity is impaired. Also with respect to homozygotes, the 
difference between a homozygote (X/X) of a polymorphism 
X and a homozygote (Y/Y) of a polymorphism Y is likewise 
due to one base. Therefore, as described above, when it is 
difficult to distinguish between the peak of a perfect-match 
and the peak of a mismatch, it is consequently difficult to 
distinguish between a peak indicating the former (X/X) and a 
peak indicating the latter (Y/Y). That is, it may be possible to 
determine whether a sample is a homozygote, but it is likely 
to be difficult to determine the type of polymorphism. 

Recently, antibody drugs that take advantage of the human 
immune function have been attracting attention in the field of 
pharmaceuticals. Examples of Such antibody drugs include 
trade-name rituxan (generic name: rituximab), which is a 
therapeutic agent for malignant lymphoma, trade-name her 
ceptin (generic name: trastuzumab), which is a therapeutic 
agent for breast cancer, and like agents. However, the strength 
of human immunity varies from person to person, and this is 
considered to have an influence on the pharmaceutical effects 
of such antibody drugs. Gene mutation (for example, SNP) is 
reported as a factor that has an influence on the pharmaceu 
tical effect of such drugs. In particular, a polymorphism of the 
FCGR3A gene (Non-Patent Document 1), which is a gene 
that is involved in immunity, has been reported. This gene 
codes for FcyRIIIa, a type of fragment C receptor (FcR) of 
IgG. Hence, when such an antibody drug is used in medical 
treatment, it is considered useful, for example, to detect poly 
morphisms (SNPs) in such a gene and then to determine the 
course of medical treatment, e.g., the dosage of the antibody 



US 9,157,118 B2 
3 

drug and the change of a therapeutic agent, taking into con 
sideration of the results of the detection. 
Non-Patent Document 1: Buillaume Cartron et al., BLOOD, 

1 Feb., 2002, Volume 99, Number 3 

DISCLOSURE OF INVENTION 

For the reasons described above, detection of a FCGR3A 
gene polymorphism is very important in, for example, medi 
cal treatment in which an antibody drug is used. The above 
described problems are considered applicable not only to the 
FCGR3A gene but also to other immune-related genes, for 
example, the FCGR2A gene, the IL-10 gene, the TNF C gene 
and the TNF B gene. Hence, an object of the present invention 
is to provide, with respect to an immune-related gene, a 
polymorphism detection method that can distinguish in a 
simple manner and with excellent reliability a polymorphism 
that has one different base. 

In order to achieve the object described above, a polymor 
phism detection probe of the present invention is composed of 
at least one oligonucleotide selected from the group consist 
ing of oligonucleotides (A) to (H) below: 
(A) at least one oligonucleotide complementary to a region 
extending from guanine at base 193 to be considered as the 
first base to any one of the 13" to 21 bases in the direction 
toward the 3' end in the base sequence of SEQID NO: 1, with 
cytosine complementary to the guanine being the 3' end, 
(B) at least one oligonucleotide complementary to a region 
extending from guanine at base 191 to be considered as the 
first base to any one of the 15" to 24” bases in the direction 
toward the 3' end in the base sequence of SEQID NO: 2, with 
cytosine complementary to the guanine being the 3' end, 
(C) at least one oligonucleotide complementary to a region 
extending from guanine at base 311 to be considered as the 
first base to any one of the 16" to 21 bases in the direction 
toward the 5' end in the base sequence of SEQID NO:3, with 
cytosine complementary to the guanine being the 5' end, 
(D) at least one oligonucleotide complementary to a region 
extending from guanine at base 391 to be considered as the 
first base to any one of the 16" to 22" bases in the direction 
toward the 3' end in the base sequence of SEQID NO: 4, with 
cytosine complementary to the guanine being the 3' end, 
(E) at least one oligonucleotide complementary to a region 
extending from guanine at base 426 to be considered as the 
first base to any one of the 15" to 24” bases in the direction 
toward the 5' end in the base sequence of SEQID NO:5, with 
cytosine complementary to the guanine being the 5' end, 
(F) at least one oligonucleotide having a sequence identical to 
that of a region extending from cytosine at base 165 to be 
considered as the first base to any one of the 16" to 27" bases 
in the direction toward the 3' end in the base sequence of SEQ 
ID NO: 6, with the cytosine being the 3' end, 
(G) at least one oligonucleotide complementary to a region 
extending from guanine at base 394 to be considered as the 
first base to any one of the 12" to 16" bases in the direction 
toward the 3' end in the base sequence of SEQID NO:7, with 
cytosine complementary to the guanine being the 3' end, and 
(H) at least one oligonucleotide complementary to a region 
extending from guanine at base 393 to be considered as the 
first base to any one of the 15" to 22" bases in the direction 
toward the 3' end in the base sequence of SEQID NO: 300, 
with cytosine complementary to the guanine being the 3' end. 

The polymorphism detection reagent of the present inven 
tion is a reagent for detecting an immune-related gene poly 
morphism and contains a polymorphism detection probe of 
the present invention. 
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4 
The polymorphism detection method of the present inven 

tion is a method for detecting an immune-related gene poly 
morphism and includes steps (1) to (3) as follows: 
(1) a step of preparing a reaction system containing a sample 
nucleic acid for detecting the polymorphism and a polymor 
phism detection probe of the present invention; 
(2) a step of measuring a signal value that indicates the melt 
ing state of the hybridization product between the sample 
nucleic acid and the probe while changing the temperature of 
the reaction system; and 
(3) a step of determining the polymorphism in the sample 
nucleic acid based on the change in signal value associated 
with the temperature change. 

With the probes of the present invention, specific polymor 
phisms as described below in connection with the immune 
related genes, i.e., the FCGR3A gene, the FCGR2A gene, the 
IL-10 gene, the TNF C. gene and the TNF B gene, can be 
distinguished in a simple manner and with excellent reliably 
by Tm analysis. In particular, even when an immune-related 
gene polymorphism is a heterozygote (X/Y), polymorphism 
X and polymorphism Y can be distinguished and detected. 
Moreover, when an immune-related gene polymorphism is a 
homozygote (X/X or Y/Y), it is also possible to distinguish 
between homozygote X/X and homozygote Y/Y. As 
described above, in the detection of a heterozygote (X/Y) by 
Tm analysis, conventional probes hybridize with a sequence 
containing one polymorphism (X) as well as a sequence con 
taining the other polymorphism (Y) that is different only in 
one base, and therefore the signal peaks of both polymor 
phisms overlap in a melting curve, thereby making it difficult 
to distinguish between the polymorphisms. In contrast, with 
the probes of the present invention, signal peaks of both 
polymorphisms can be sufficiently distant from each other in 
a melting curve although the probes hybridize with both 
sequences. Therefore, according to the present invention, a 
polymorphism that has only one different base can be distin 
guished and detected in a simple manner. Moreover, accord 
ing to the present invention, for example, even when two or 
more types of probes are introduced into a single reaction 
system, each probe can distinguisha corresponding immune 
related gene polymorphism in the single reaction system. 
Therefore, a plurality of polymorphisms can be detected, for 
example, using a single reaction system for one sample. 
Accordingly, since an immune-related gene polymorphism 
readily can be distinguished with excellent reliability accord 
ing to the present invention, the results of detection can be 
reflected also in, for example, a medical treatment with the 
administration of antibody drugs such as those described 
above. Therefore, it can be said that the present invention is 
particularly useful in the medical field and like technical 
fields. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 depicts graphs showing the results of a Tm analysis 
in Example 1 of the present invention. 

FIG. 2 depicts graphs showing the results of a Tm analysis 
in Example 2 of the present invention. 

FIG.3 depicts graphs showing the results of a Tm analysis 
in Example 3 of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the present specification, a site where a polymorphism to 
be detected occurs will be called hereinbelow a “detection 
target site', and a sequence with which a probe can hybridize 
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and that contains such a detection target site will be called a 
“detection target sequence’. Encompassed within Such detec 
tion target sequences, a detection target sequence that per 
fectly matches a probe will be called a “perfect-match 
sequence', and a detection target sequence that mismatches a 
probe will be called a “mismatch sequence'. In the present 
specification, the term “perfect-match' means that the base of 
a detection target site is complementary to the corresponding 
base in a probe, and preferably means that the detection target 
sequence and the probe are fully complementary to each 
other. In the present invention, the term “mismatch' means 
that the base of a detection target site is non-complementary 
to the corresponding base in a probe, and preferably means 
that the detection target site and the probe are fully comple 
mentary in the sites other than the detection target site. In 
addition, a nucleic acid, DNA and a gene that have a perfect 
match sequence will be called “a “perfect-match nucleic 
acid”, “perfect-match DNA” and “a perfect-match gene'. 
respectively, and a nucleic acid, DNA and a gene that have a 
mismatch sequence will be called 'a mismatch nucleic acid. 
“mismatch DNA” and “a mismatch gene', respectively. 
Moreover, a nucleic acid, DNA and a gene on which poly 
morphism detection is performed will be called “a sample 
nucleic acid”, “sample DNA and “a sample gene', respec 
tively. 
Probes 
The polymorphism detection probes of the present inven 

tion are, as described above, probes for detecting immune 
related gene polymorphisms, and are composed ofat least one 
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gene, and hybridization with the sense Strand allows the 
detection of a polymorphism in the sense Strand. In the oli 
gonucleotide (A), a complementary base that corresponds to 
the 201 base (k) of SEQID NO. 1 is represented as m, and 
this m is adenine or cytosine. When m is adenine, the probe 
perfectly matches a polymorphism (t), and when m is 
cytosine, the probe perfectly matches a polymorphism (g). 
Therefore, an FCGR3A polymorphism can be detected based 
on whether the probe perfectly matches or not. Preferably, m 
is adenine. 

Specific examples of the FCGR3A probe are presented in 
the following table. The probes represented by SEQID NOS. 
8 to 16 have sequences complementary to regions that include 
the 201.sup.st base (k) in SEQID NO. 1, and the basem is a 
complementary base that corresponds to the 201. Sup.st base 
(k) in SEQID NO. 1. In each of the sequences shown below, 
the base m may be either adenine (a) or cytosine (c), and it is 
preferably adenine (a). “Tm (C.) in the following table is 
the Tm (C.) at which a sequence of the following table is 
hybridized with a fully complementary sequence, and the 
value is calculated with parameters such as an oligonucle 
otide concentration of 0.2 mu. Manda sodium equivalent (Na 
eq.) of 50 mM using MELTCALC software (meltcalc.com/) 
(this also applies hereinbelow). A Tm value, as mentioned 
above, can be calculated using, for example, the aforemen 
tioned MELTCALC software (meltcalc.com/) or the like, and 
it also can be determined by the nearest neighbor method. 
Among the probes below, an oligonucleotide (A1) having the 
base sequence of SEQID NO. 14 is preferable. 

TABLE 1. 

SEQ ID 
Probe Sequence Tm (o C.) NO. 

FCGR3A titttacticcolaamaag.ccc.cc - (fluorescent material) 54.6 8 
probes ttt actic ccaamaag.ccc cc - (fluorescent material) 54 9 

m = a, c titact.cccaamaag.ccc.cc - (fluorescent material) 53. 4 1O 
tactic ccaamaag.ccc cc - (fluorescent material) 52.7 11 
actic ccaamaag.ccc cc - (fluorescent material) 52.9 12 
ctic ccaamaag.ccc.cc - (fluorescent material) 5 O.8 13 
to coaamaag.ccc cc - (fluorescent material) 49.1 14 
cc caamaa.gc.cccc - (fluorescent material) 46.9 15 
ccaamaag.ccc.cc - (fluorescent material) 42.8 16 

oligonucleotide selected from the group consisting of items 
(A) to (H) as follows. The polymorphism detection probes of 
the present invention may contain, in addition to the follow 
ing various oligonucleotides, for example, labeling materials 
or the like as will be described below. 
FCGR3A Probe 
A probe composed of an oligonucleotide (A) below is a 

probe for detecting a polymorphism of the FCGR3A gene, 
which is an immune-related gene. Hereinbelow, this probe 
will be referred to as an “FCGR3A probe.” 

(A) at least one oligonucleotide complementary to a region 
extending from guanine (g) at base 193 to be considered as the 
first base to any one of the 13" to 21 bases in the direction 
toward the 3' end in the base sequence of SEQID NO: 1, with 
cytosine (c) complementary to the guanine being the 3' end. 
The FCGR3A probe of the present invention is a probe for 

detecting a polymorphism (g/t, ancestral allele 'g') of the 
201' base (k) in the partial sequence of the FCGR3A gene 
shown in SEQ ID NO. 1. This polymorphism is registered 
under, for example, the NCBI accession NO. rs396991. In the 
present invention, this polymorphism will be called herein 
below an “FCGR3A polymorphism.” 

The FCGR3A probe of the present invention is comple 
mentary to the sense strand (forward strand) of the FCGR3A 
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Moreover, the FCGR3A probe of the present invention 
may be a probe composed of an oligonucleotide (A') that is 
complementary to the oligonucleotide (A). Thereby, hybrid 
ization with the antisense strand (reverse strand) allows the 
detection of a polymorphism in the antisense Strand. 
FCGR2A Probes 
A probe composed of an oligonucleotide (B) below is a 

probe for detecting a polymorphism of the FCGR2A gene, 
which is an immune-related gene. Hereinbelow, this probe 
will be referred to as an “FCGR2A probe.” 

(B) at least one oligonucleotide complementary to a region 
extending from guanine (g) at base 191 to be considered as the 
first base to any one of the 15" to 24” bases in the direction 
toward the 3' end in the base sequence of SEQID NO: 2, with 
cytosine (c) complementary to the guanine being the 3' end. 
The FCGR2A probe of the present invention is a probe for 

detecting a polymorphism (t/c, ancestral allele “t”) of the 
201' base (y) in the partial sequence of the FCGR2A gene 
shown in SEQ ID NO. 2. This polymorphism is registered 
under, for example, the NCBI accession NO. rs1801274. This 
polymorphism will be called hereinbelow an “FCGR2A 
polymorphism.” 
The FCGR2A probe of the present invention is comple 

mentary to the sense strand (forward strand) of the FCGR2A 
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gene, and hybridization with the sense Strand allows the 
detection of a polymorphism in the sense Strand. In the oli 
gonucleotide (B), a complementary base that corresponds to 
the 201' base(y) of SEQID NO. 2 is represented as r, and this 
ris adenine or guanine. When ris guanine, the probe perfectly 
matches a polymorphism (c), and when ris adenine, the probe 
perfectly matches a polymorphism (t). Therefore, an 
FCGR2A polymorphism can be detected based on whether 
the probe perfectly matches or not. Preferably, r is adenine. 

8 
example, the NCBI accession NO. rs1800872. This polymor 
phism will be called hereinbelow an “IL-10 (-592) polymor 
phism.” 
The IL-10 (-592) probe of the present invention is comple 

mentary to the sense strand of the IL-10 gene, and hybridiza 
tion with the sense strand allows the detection of a polymor 
phism in the sense strand. In the oligonucleotide (C), a 
complementary base that corresponds to the 301 base (m) of 

Specific examples of the FCGR2A probe are presented in 10 SEQID NO. 3 is represented ask, and this k is thymine or 
the following table. The probes represented by SEQID NOS. guanine. When k is thymine, the probe perfectly matches a 
17 to 26 have sequences complementary to regions that polymorphism (a), and whenk is guanine, the probe perfectly 
include the 201' base (y) in SEQID NO. 2, and the base r is matches a polymorphism (c). Therefore, an IL-10 (-592) 
a complementary base that corresponds to the 201 base (y) in polymorphism can be detected based on whether the probe 
SEQ iD NO. 2. In each of the sequences shown below the 1s perfectly matches or not. Preferably, k is thymine. 
base r may be either adenine (a) or guanine (g), and it is Specific examples of the IL-10 (-592) probe of the present 
preferably adenine (a). Among the probes below, an oligo- invention are presented in the following table. The probes 
nucleotide (B1) having the base sequence of SEQID NO. 23 represented by SEQ ID NOS. 27 to 32 have sequences 
is preferable. complementary to regions that include the 301 base (m) in 

TABLE 2 

Probe Sequence Tm (o C.) SEO ID NO. 

FCGR2A cagaaattct c ccrtittggat.ccc - (fluorescent material) 55.3 17 
probes agaaattct cocrtittggat.ccc - (fluorescent material) 54 - 1 18 
r = a, g gaaattct cocrtittggat.ccc - (fluorescent material) 52.9 19 

aaattct c ccrtittggat.ccc - (fluorescent material) 51.8 2O 
aattct c ccrtittggat.ccc- (fluorescent material) 51 21 
attct c ccrtittggat.ccc - (fluorescent material) 50.2 22 
ttct c ccrtittggat.ccc - (fluorescent material) 49.7 23 
to tcc crtittggat.ccc- (fluorescent material) 48.7 24 
ctic ccrtittggat.ccc - (fluorescent material) 46.8 25 
to cortittggat.ccc - (fluorescent material) 4 4.7 26 

Moreover, the FCGR2A probe of the present invention SEQID NO. 3, and the base k is a complementary base that 
35 S may be a probe composed of an oligonucleotide (B") that is corresponds to the 301 base (m) in SEQID NO. 3. In each of 

complementary to the oligonucleotide (B). Thereby, hybrid- the sequences shown below, the basek may be either thymine 
(t) or guanine (g), and it is preferably thymine (t). Among the 

ization with the antisense strand (reverse strand) allows the probes below, an oligonucleotide (C1) having the base 
detection of a polymorphism in the antisense Strand. sequence of SEQID NO. 30 is preferable. 

TABLE 3 

Probe Sequence Tm (o C.) SEO ID NO. 

IL10 ( 1592) (fluorescent material) - Ctt cotacagkacaggcgggg-P st 9 27 
probes (fluorescent material) - Ctt cotacagkacaggcggg-P sist 28 
k = t , g (fluorescent material) - Ctt cotacagkacaggcgg-P 53.2 29 

(fluorescent material) - Ctt cotacagkacaggcg-P SO 6 3 O 
(fluorescent material) - Ctt cotacagkacaggc-P 47 31 
(fluorescent material) - Ctt cotacagkacagg-P 42.7 32 

IL-10 (-592) Probes Moreover, the IL-10 (-592) probe of the present invention 
A probe composed of an oligonucleotide (C) below is a may be a probe composed of an oligonucleotide (C) that is 

probe for detecting the polymorphism at the 592" site of the complementary to the oligonucleotide (C). Thereby, hybrid 
IL-10 gene, which is an immune-related gene. Hereinbelow, 55 ization with the antisense Strand allows detection of a poly 
this probe will be referred to as an “IL-10 (-592) probe.” morphism in the antisense strand. 

IL-10 (-819) Probes (C) at least one oligonucleotide complementary to a region 
ding f ine (G) at base 311 to be considered as A probe composed of an oligonucleotide (D) below is a extending from guanine ( probe for detecting the polymorphism at the 819" site of the 

the first base to anyone of the 16" to 21 bases in the direction go L-10 gene, which is an immune-related gene. Hereinbelow, 
toward the 5' end in the base sequence of SEQID NO:3, with this probe will be referred to as an “IL-10 (-819) probe.” (D) 
cytosine (C) complementary to the guanine being the 5' end. at least one oligonucleotide complementary to a region 
The IL-10 (-592) probe of the present invention is a probe extending from guanine (G) at base 391 to be considered as 

for d 1 hism (a? 1 allele “c”) of th the first base to any one of the 16" to 22" bases in the or detecting a polymorphism (a/c, ancestral allele “c”) of the 65 direction toward the 3' end in the base sequence of SEQID 
301 base (m) in the partial sequence of the IL-10 gene shown 
in SEQID NO. 3. This polymorphism is registered under, for 

NO: 4, with cytosine (C) complementary to the guanine being 
the 3' end. 
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The IL-10 (-819) probe of the present invention is a probe 
for detecting a polymorphism (c/t, ancestral allele “c”) of the 
401' base (y) in the partial sequence of the IL-10 gene shown 
in SEQID NO. 4. This polymorphism is registered under, for 
example, the NCBI accession NO. rs1800871. This polymor 
phism will be called hereinbelow an “IL-10 (-819) polymor 
phism.” 
The IL-10 (-819) probe of the present invention is comple 

mentary to the sense strand of the IL-10 gene, and hybridiza 
tion with the sense strand allows the detection of a polymor 
phism in the sense Strand. In the oligonucleotide (D), a 
complementary base that corresponds to the 401' base (y) of 
SEQ ID NO. 4 is represented as r, and this r is guanine or 
adenine. When r is guanine, the probe perfectly matches a 
polymorphism (c), and when r is adenine, the probe perfectly 
matches a polymorphism (t). Therefore, a polymorphism can 
be detected based on whether the probe perfectly matches or 
not. Preferably, r is guanine. 

Specific examples of the IL-10 (-819) probe of the present 
invention are presented in the following table. The probes 
represented by SEQ ID NOS. 33 to 39 are composed of 
sequences complementary to regions that include the 401 
base (y) in SEQID NO. 4, and the base r is a complementary 
base that corresponds to the 401' base (y) in SEQID NO. 4. 
In each of the sequences shown below, the base r may be 
either guanine (g) or adenine (a), and it is preferably guanine 
(g). Among the probes below, an oligonucleotide (D1) having 
the base sequence of SEQID NO. 36 is preferable. 

TABLE 4 

Probe Sequence 

IL1O (-819) ggcacagagatrttacat cacc- (fluorescent material 
probes gcacagagatrtta catcacc- (fluorescent material 
r = g, a cacagagatrtta catcacc- (fluorescent material 

acagagatrtta catcacc- (fluorescent material 
cagagatrtta catcacc- (fluorescent material 
agagatrtta catcacc- (fluorescent material 
gagatrtta catcacc- (fluorescent material 

40 

Moreover, the IL-10 (-819) probe of the present invention 
may be a probe composed of an oligonucleotide (D") that is 
complementary to the oligonucleotide (D). Thereby, hybrid 
ization with the antisense strand allows the detection of a 
polymorphism in the antisense Strand. 
IL-10 (-1082) Probes 
A probe composed of an oligonucleotide (E) below is a 

probe for detecting the polymorphism at the 1082" site of the 

Probe Sequence 

IL10 (-1082) 
probes 
y = t , C 

fluorescent 
fluorescent 
fluorescent 
fluorescent 
fluorescent 
fluorescent 
fluorescent 
fluorescent 
fluorescent 
fluorescent 

IL-10 gene, which is an immune-related gene. Hereinbelow, 
this probe will be referred to as an “IL-10 (-1082) probe.” 

(E) at least one oligonucleotide complementary to a region 
extending from guanine (G) at base 426 to be considered as 

10 

15 

25 

45 

10 
the first base to any one of the 15" to 24” bases in the direction 
toward the 5' end in the base sequence of SEQID NO:5, with 
cytosine (C) complementary to the guanine being the 5' end. 
The IL-10 (-1082) probe of the present invention is a probe 

for detecting a polymorphism (a/g, ancestral allele “a”) of the 
414” base (r) in the partial sequence of the IL-10 gene shown 
in SEQID NO. 5. This polymorphism is registered under, for 
example, the NCBI accession NO. rs1800896. Hereinbelow, 
this polymorphism will be called an “IL-10 (-1082) polymor 
phism.” 
The IL-10 (-1082) probe of the present invention is 

complementary to the sense strand of the IL-10 gene, and 
hybridization with the sense strand allows the detection of a 
polymorphism in the sense Strand. In the oligonucleotide (E), 
a base that is complementary to the 414” base (r) of SEQID 
NO. 5 is represented as y, and this y is thymine or cytosine. 
When y is thymine, the probe perfectly matches a polymor 
phism (a), and wheny is cytosine, the probe perfectly matches 
a polymorphism (g). Therefore, a polymorphism can be 
detected based on whether the probe perfectly matches or not. 
Preferably, y is cytosine. 

Specific examples of the IL-10 (-1082) probe of the 
present invention are presented in the following table. The 

Tm (o C.) SEO ID NO. 

) 55 33 
) 52.8 34 
) 49. 6 35 
) 47.9 36 
) 45.8 37 
) 43. 6 38 
) 41.5 39 

probes represented by SEQID NOS. 40 to 49 have sequences 
complementary to regions that include the 414” base (r) in 
SEQID NO. 5, and the basey is a base complementary to the 
414” base (r) in SEQID NO. 5. In each of the sequences 
shown below, the basey may be either thymine (t) or cytosine 
(c), and it is preferably cytosine (c). Among the probes below, 
an oligonucleotide (E1) having the base sequence of SEQID 
NO. 47 is preferable. 

TABLE 5 

Tm (o C.) SEO ID NO. 

material) - c cc tact tcc.ccytcc caaagaag-P 59.5 4 O 
material) - c cc tact tcc.ccytcc caaagaa-P 58.9 41 
material) - c cc tact tcc.ccytcc caaaga-P 58.5 42 
material) - c cc tact tcc.ccytcc caaag-P 57.4 43 
material) - c cc tact tcc.ccytcc caaa-P 56.5 44 
material) - c cc tact tcc.ccytcc caa-P 56 45 
material) - ccctact tcc.ccytcc ca-P 55.4 46 
material) - ccctact tcc.ccytccc-P 53.5 47 
material) - ccctact tcc.ccytcc-P 50. 4 48 
material) - ccctact tcc.ccytc-P 46.9 49 

65 
Moreover, the IL-10 (-1082) probe of the present invention 

may be a probe composed of an oligonucleotide (E') that is 
complementary to the oligonucleotide (E). Thereby, hybrid 
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ization with the antisense Strand allows detection of a poly 
morphism in the antisense strand. 
IL-10(-3575) Probes 
A probe composed of an oligonucleotide (F) below is a 

probe for detecting the polymorphism at the 3575" site of the 
IL-10 gene, which is an immune-related gene. Hereinbelow, 
this probe will be referred to as an “IL-10 (-3575) probe.” 

(F) at least one oligonucleotidehaving a sequence identical 
to that of a region extending from cytosine (C) at base 165 to 
be considered as the first base to any one of the 16" to 27" 
bases in the direction toward the 3' end in the base sequence of 
SEQ ID NO: 6, with the cytosine (C) being the 3' end. 
The IL-10 (-3575) probe of the present invention is a probe 

for detecting a polymorphism (aft, ancestral allele “t”) of the 
179" base (w) in the partial sequence of the IL-10 gene shown 
in SEQID NO. 6. This polymorphism is registered under, for 
example, the NCBI accession NO. rs1800890. This polymor 
phism will be called hereinbelow an “IL-10 (-3575) poly 
morphism.” 
The IL-10 (-3575) probe of the present invention is 

complementary to the antisense Strand of the IL-10 gene, and 
hybridization with the antisense strand allows the detection of 
a polymorphism in the antisense Strand. In the oligonucle 
otide (F), a base that corresponds to the 179" base (w) of SEQ 
IDNO. 6 is represented as w, and this w is thymine or adenine. 
When w is thymine, the probe perfectly matches a polymor 
phism (a) of the antisense strand, and when W is adenine, the 
probe perfectly matches a polymorphism (t) of the antisense 
strand. Therefore, a polymorphism can be detected based on 
whether the probe perfectly matches or not. Preferably, w is 
thymine. 

Specific examples of the IL-10 (-3575) probe of the 
present invention are presented in the following table. The 
probes represented by SEQID NOS. 50 to 61 have sequences 
identical to regions that include the 179" base (w) in SEQID 
NO. 6, and the base w is a base that corresponds to the 179" 
base (w) in SEQID NO. 6. In the sequences shown below, the 
base W may be either thymine (t) or adenine (a), and it is 
preferably thymine (t). Among the probes below, an oligo 
nucleotide (F1) having the base sequence of SEQID NO. 57 
is preferable. 
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12 
ization with the sense strand allows the detection of a poly 
morphism in the sense Strand. 
TNF C (-308) Probes 
A probe composed of an oligonucleotide (G) below is a 

probe for detecting a polymorphism of the TNF C. gene, 
which is an immune-related gene. Hereinbelow, this probe 
will be referred to as a “TNF C (-308) probe' or a “TNF C. 
probe.” 

(G) at least one oligonucleotide complementary to a region 
extending from guanine (G) at base 394 to be considered as 
the first base to any one of the 12" to 16' bases in the 
direction toward the 3' end in the base sequence of SEQ ID 
NO:7, with cytosine (C) complementary to the guanine being 
the 3' end. 

The TNF C probe of the present invention is a probe for 
detecting a polymorphism (a/g, ancestral allele 'g') of the 
401' base (r) in the partial sequence of the TNF C. gene shown 
in SEQID NO. 7. This polymorphism is registered under, for 
example, the NCBI accession NO. rs1800629. Hereinbelow, 
this polymorphism will be called a “TNF C (-308) polymor 
phism' or “TNF C. polymorphism.” 
The TNF C probe of the present invention is complemen 

tary to the sense strand of the TNF C. gene, and hybridization 
with the sense strand allows the detection of a polymorphism 
in the sense Strand. In the oligonucleotide (G), a base that is 
complementary to the 401' base (r) of SEQ ID NO. 7 is 
represented as y, and this y is thymine or cytosine. Wheny is 
thymine, the probe perfectly matches a polymorphism (a), 
and when y is cytosine, the probe perfectly matches a poly 
morphism (g). Therefore, a polymorphism can be detected 
based on whether the probe perfectly matches or not. Prefer 
ably, y is cytosine. 

Specific examples of the TNF C probe of the present inven 
tion are presented in the following table. The probes repre 
sented by SEQ ID NOS. 62 to 66 have sequences comple 
mentary to regions that include the 401' base (r) in SEQID 
NO. 7, and the basey is a base complementary to the 401 
base (r) in SEQID NO. 7. In the sequences shown below, the 
base y may be either thymine (t) or cytosine (c), and it is 

TABLE 6 

Probe Sequence Tm (o C.) SEO ID NO. 

IL1O (-3575) (fluorescent material) - cccactggaaaaatwcatttaaaat ca-P 53.2 SO 
probes (fluorescent material) - cccactggaaaaatwcatttaaaatc-P 51.9 51 
W = t , a (fluorescent material) - cccactggaaaaatwcatttaaaat-P 50.9 52 

(fluorescent material) - cccactggaaaaatwcatttaaaa-P SO 5 53 
(fluorescent material) - cccactggaaaaatwcatttaaa-P 49.8 54 
(fluorescent material) - cccactggaaaaatwcatttaa-P 49 55 
(fluorescent material) - cccactggaaaaatwcattta-P 48.2 56 
(fluorescent material) - cccactggaaaaatwcattt-P 48.2 f 
(fluorescent material) - cccactggaaaaatwcatt-P 47.3 58 
(fluorescent material) - cccactggaaaaatwcat-P 46.3 59 
(fluorescent material) - cccactggaaaaatwca-P 45.4 6 O 
(fluorescent material) - cccactggaaaaatwc-P 43 61 

Moreover, the IL-10 (-3575) probe of the present invention 
may be a probe composed of an oligonucleotide (F) that is 
complementary to the oligonucleotide (F). Thereby, hybrid 

preferably cytosine (c). Among the probes below, an oligo 
nucleotide (G1) composed of the base sequence of SEQ ID 
NO. 64 is preferable. 

TABLE F 

Probe Sequence Tm (o C.) SEO ID NO. 

TNF C (-308) coccgtccycatgccc - (fluorescent material) 58.6 62 
probes cc cqtc cycatgc cc - (fluorescent material) sist 63 
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TABLE 7-continued 

Probe Sequence 

y = t , C ccgt.ccycatgcc c- (fluorescent material) 
cgt.ccycatgcc c- (fluorescent material) 
gtc.cycatgcc c- (fluorescent material) 

Moreover, the TNF C probe of the present invention may be 
a probe composed of an oligonucleotide (G) that is comple 
mentary to the oligonucleotide (G). Thereby, hybridization 
with the antisense strand allows the detection of a polymor 
phism in the antisense Strand. 
TNF B Probes 
A probe composed of an oligonucleotide (H) below is a 

probe for detecting a polymorphism of the TNF B gene, which 
is an immune-related gene. Hereinbelow, this probe will be 
referred to as a “TNF B (+252) probe' or a “TNF B probe.” 

(H) at least one oligonucleotide complementary to a region 
extending from guanine (G) at base 393 to be considered as 
the first base to any one of the 15" to 22" bases in the 
direction toward the 3' end in the base sequence of SEQ ID 
NO: 300, with cytosine (C) complementary to the guanine 
being the 3' end. 

The TNF B primer of the present invention is a probe for 
detecting a polymorphism (t/c) of the 401' base (y) in the 
partial sequence of the TNF B gene shown in SEQ ID NO. 
300. This polymorphism is registered under, for example, the 
NCBI accession NO. rs909253. Hereinbelow, this polymor 
phism will be called a “TNF B (+252) polymorphism' or a 
“TNF B polymorphism.” 
The TNF B probe of the present invention is complemen 

tary to the sense strand of the TNF B gene, and hybridization 
with the sense strand allows the detection of a polymorphism 
in the sense Strand. In the oligonucleotide (H), a base that is 
complementary to the 401' base (y) of SEQ ID NO. 300 is 
represented as r, and this r is adenine or guanine. When r is 
guanine, the probe perfectly matches a polymorphism (c), 
and when r is adenine, the probe perfectly matches a poly 
morphism (t). Therefore, a polymorphism can be detected 
based on whether the probe perfectly matches or not. Prefer 
ably, r is guanine. 

Specific examples of the TNF B probe of the present inven 
tion are presented in the following table. The probes repre 
sented by SEQID NOS. 301 to 308 have sequences comple 
mentary to regions that include the 401' base (y) in SEQID 
NO. 300, and the base r is a base complementary to the 401 
base (y) in SEQID NO. 300. In each of the sequences shown 
below, the baser may be eitheradenine (a) or guanine (g), and 
it is preferably guanine (g). Among the probes below, an 
oligonucleotide (H1) having the base sequence of SEQ ID 
NO. 306 or SEQID NO. 307 is preferable. 
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C.) SEQ ID NO. 

52.5 64 
48.8 65 
43. 6 66 

mentary to the oligonucleotide (H). Thereby, hybridization 
with the antisense strand allows the detection of a polymor 
phism in the antisense strand. 
The probes of the present invention include probes that are 

composed of base sequences in which one or more bases are 
deleted, substituted or added at base sites other than the sites 
corresponding to the detection target sites in the oligonucle 
otides described above, and include probes that are composed 
of oligonucleotides that can hybridize with the detection tar 
get Sequences. 
The probes of the present invention preferably are labeled 

probes in which a labeling material is bonded to an aforemen 
tioned oligonucleotide. Examples of the labeled probes 
include a labeled probe that gives a signal when alone and that 
does not give any signal when forming a hybrid and a labeled 
probe that does not give any signal when alone and that gives 
a signal when forming a hybrid. The former probe does not 
give any signal when forming a hybrid (double-strand nucleic 
acid) with a detection target sequence, and gives a signal 
when the probe is liberated by heating. Moreover, the latter 
probe gives a signal when forming a hybrid (double-strand 
nucleic acid) with a detection target sequence, and the signal 
is diminished (quenched) when the probe is liberated by 
heating. 
The labeling material is not limited and examples include 

fluorescent dyes (fluorophores). A probe that is labeled with a 
fluorescent dye, that emits fluorescence when alone and 
whose fluorescence is reduced (for example, quenched) when 
forming a hybrid is preferable as a specific example of the 
labeled probe. Probes that take advantage of such a fluores 
cence quenching phenomenon are called fluorescence 
quenching probes. It is preferable that in such a labeled probe 
the 3' end or the 5' end of an oligonucleotide is labeled with a 
fluorescent dye, and it is more preferable that, of the 3' end 
and the 5' end, the nucleotide end whose base is cytosine is 
labeled. In this case, it is preferable that, in connection with a 
detection target sequence with which the labeled probe 
hybridizes, the base sequence of the labeled probe is designed 
such that the base that forms a pair with the end-base cytosine 
of the labeled probe or the base that is located 1 to 3 bases 
distant from the base that forms a pairis guanine. Such probes 
generally are referred to as guanine-quenching probes and 
known as so-called QProbes (registered trademark). When 
Such a guanine-quenching probe hybridizes with a detection 

TABLE 8 

Probe Sequence Tm (o C.) SEO ID NO. 

TNF B (+252) totttctgccatgirttcct citc- (fluorescent material) 56.4 3 O1 
probes gtttctgccatgirttic ct ct c - (fluorescent material) 54.9 3 O2 

r = a, g tttctgccatgirttic ct ct c- (fluorescent material) 53. 6 3O3 
ttctgccatgirttic ct ct c - (fluorescent material) 52.9 3O4. 
totgc.catgirttic ct ct c - (fluorescent material) 52.2 3. OS 
ctgccatgirttic ct ct c- (fluorescent material) SO 6 3 O6 
tgc.catgirttic ct ct c - (fluorescent material) 48.9 3. Of 
gccatgirttic ct ct c - (fluorescent material) 46.5 3O8 

Moreover, the TNF B probe of the present invention may be 
a probe composed of an oligonucleotide (H) that is comple 

65 

target sequence, the guanine-quenching probe exhibits a phe 
nomenon in which the end cytosine that is labeled with a 
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fluorescent dye nears the guanine present in the detection 
targeting sequence, and the fluorescence of the fluorescent 
dye thereby becomes weak (the intensity of fluorescence is 
reduced). 
The fluorescent dyes are not limited and examples include 

fluoresceins, phosphors, rhodamine, polymethine dye deriva 
tives, etc., and examples of commercially available fluores 
cent dyes include BODIPY FL (trade name, manufactured by 
Molecular Probes), FluorePrime (trade name, manufactured 
by Amersham Pharmacia), Fluoredite (trade name, manufac 
tured by Millipore Corporation), FAM (manufactured by 
ABI), Cy3 and Cy5 (manufactured by Amersham Pharma 
cia), TAMRA (manufactured by Molecular Probes), Pacific 
Blue (manufactured by Becton, Dickinson and Company), 
etc. The conditions for detecting a probe are not particularly 
limited and can be determined suitably according to the fluo 
rescent dye to be used. For example, Pacific Blue can be 
detected with a detection wavelength of 450 to 480 nm, 
TAMRA can be detected with a detection wavelength of 585 
to 700 nm, and BODIPY FL can be detected with a detection 
wavelength of 515 to 555 nm. With the use of such a probe, 
hybridization and the dissociation thereof can be readily 
checked according to a change in signal. 

Moreover, in the probes of the present invention, a phos 
phate group may be added to, for example, the 3' end. As 
described below, a sample nucleic acid can be prepared 
according to a nucleic acid amplification method such as 
PCR. In this instance, a probe of the present invention can be 
concomitantly present in the reaction system of the nucleic 
acid amplification reaction. In such a case, addition of a 
phosphate group to the 3' end of the probe sufficiently can 
prevent the elongation of the probe itself that could occur due 
to the nucleic acid amplification reaction. The same effect can 
be attained also by adding a labeling material as described 
above to the 3' end. 
The probes of the present invention are each applicable to 

the detection of polymorphisms in various immune-related 
genes. In the detection of a polymorphism, one type of the 
probe of the present invention may be used to detect only one 
type of polymorphism, and two or more types of the probe 
may be used to detect two or more types of polymorphism. 
When two or more types of the probe of the present invention 
are used, for example, two or more types of polymorphism 
can be detected using a single reaction system in which the 
two or more types of the probe are concomitantly present. In 
this case, it is preferable to label each probe with a fluorescent 
dye that has a different detection condition. 

In connection with the detection of polymorphisms using 
the probes of the present invention, detection methods are not 
at all limited insofar as they take advantage of the hybridiza 
tion between the detection target sequences and the probes. A 
polymorphism detection method that uses a Tm analysis will 
be described below as an example of a method in which a 
probe of the present invention is applied. 
Polymorphism Detection Method 
The polymorphism detection method of the present inven 

tion is, as described above, a method for detecting an 
immune-related gene polymorphism and includes steps (1) to 
(3) as follows. The polymorphism detection method of the 
present invention uses a probe of the present invention, and 
any other configurations and conditions are not limited by the 
following description. 
(1) A step of providing a reaction system containing a sample 
nucleic acid for detecting a polymorphism and a polymor 
phism detection probe of the present invention; 
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(2) A step of measuring a signal value that indicates the 
melting state of the hybridization product between the sample 
nucleic acid and the probe while changing the temperature of 
the reaction system; and 
(3) A step of determining the polymorphism in the sample 
nucleic acid based on the change in signal value associated 
with the temperature change. 
One or more types of the probe of the present invention 

may be used in the polymorphism detection method of the 
present invention as described above. In the former case, a 
polymorphism of one desired type can be detected in one 
reaction system and, in the latter case, the addition of two or 
more types of the probe of the present invention to a reaction 
system allows the detection of polymorphisms of two or more 
desired types that correspond to the respective probes in one 
reaction system. When two or more types of polymorphisms 
are to be detected in one reaction system, a combination of 
probes of the present invention is not particularly limited, and 
the following combinations can be mentioned as examples: 
(1) A combination of the FCGR3A probe and the IL-10 
(-819) probe, and preferably a combination of a probe con 
taining the sequence of SEQID NO. 14 and a probe contain 
ing the sequence of SEQID NO. 36: 
(2) A combination of the FCGR2A probe, the IL-10 (-592) 
probe and the TNF C (-308) probe, and preferably a combi 
nation of a probe containing the sequence of SEQID NO. 23. 
a probe containing the sequence of SEQ ID NO. 30 and a 
probe containing the sequence of SEQID NO. 64; 
(3) A combination of the IL-10 (-1082) probe and the IL-10 
(-3575) probe, and preferably a combination of a probe con 
taining the sequence of SEQID NO.47 and a primer contain 
ing the sequence of SEQID NO. 57; and 
(4) A combination of the IL-10 (-592) probe and the IL-10 
(-1082) probe, and preferably a combination of a probe con 
taining the sequence of SEQID NO. 30 and a probe contain 
ing the sequence of SEQID NO. 47. 
When two or more types of the probe are introduced into 

one reaction system, it is preferable that each probe is labeled 
with a labeling material that has a different detection condi 
tion. It is thus possible to detect two or more types of poly 
morphisms in a simple manner using a single reaction system 
merely by changing detection conditions. 

In the present invention, the aforementioned sample 
nucleic acid may be a single-strand nucleic acid or double 
strand nucleic acid. When the sample nucleic acid is a double 
strand nucleic acid, it is preferable that the step (2) includes a 
step of dissociating the double-strand sample nucleic acid by 
heating the reaction system. The dissociation of the double 
Strand nucleic acid into a single strand nucleic acid allows 
hybridization with a probe of the present invention. 

In the present invention, the nucleic acid may be, for 
example, a nucleic acid originally present in a biological 
sample, or may be an amplification product amplified accord 
ing to a nucleic acid amplification method using the nucleic 
acid as a template nucleic acid because the accuracy of detec 
tion can be enhanced. The amplification product may be, for 
example, an amplification product produced using DNA 
present in a biological sample as a template, or an amplifica 
tion product produced using cDNA as a template that is 
synthesized by RT-PCR from RNA such as total RNA or 
mRNA present in a biological sample. 
When the sample nucleic acid is such an amplification 

product, a reaction system that contains a probe of the present 
invention and an amplification product may be provided in the 
step (1), for example, using an amplification product that is 
provided in advance, or a reaction system that contains a 
probe and an amplification product may be provided by 
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amplifying the desired amplification product from a template 
nucleic acid according to a nucleic acid amplification method 
in the presence of a probe of the present invention. In the latter 
case, it is preferable that the step (1) includes the step (1a) 
below: 5 
(1a) a step of generating, in a reaction system containing a 
probe, an amplification product that serves as a sample 
nucleic acid from a template nucleic acid according to a 
nucleic acid amplification method. 
The nucleic acid amplification method is not limited and 10 

examples include PCR (polymerase chain reaction), NASBA 
(nucleic acid sequence-based amplification), TMA (tran 
Scription-mediated amplification), SDA (Strand displacement 
amplification), etc., with PCR being particularly preferable. 

In the step (1a), it is preferable to use a primer for ampli 
fying a sequence containing a polymorphism to be detected in 
anaforementioned immune-related gene. The sequence of the 
primer is not particularly limited and is sufficient insofar as it 
can amplify the detection target sequence containing the 
detection target site and it can be suitably arranged according 
to, for example, the detection target sequence and sequences 
in its vicinity using a known method. The length of the primer 
is not particularly limited, and can be set to a commonly used 
length such as, for example, 10 to 30 mer. When two or more 
types of polymorphisms are to be detected as described 
above, primers to amplify detection target sequences that are 25 
associated with respective polymorphisms may be used 
together. Moreover, the presence of Such primers concomi 
tantly in a single reaction system allows two or more types of 
detection target sequences to be amplified simultaneously. 

For example, either a forward primer (hereinafter also 
referred to as an “F primer') that amplifies the sense strand of 

15 

18 
a gene or a reverse primer (hereinafter also referred to as an 
“R primer') that amplifies the antisense strand is usable as an 
aforementioned primer, and it is preferable to use a primer set 
containing both primers as a pair. Examples of Such primer 
sets are given below. These are illustrative and do not limit the 
present invention. 
FCGR3A Primer Set (a) 

In connection with the detection of an FCGR3A polymor 
phism, an example of a primer set is a primer set (a) that 
contains a forward primer composed of an oligonucleotide 
(F1) below and a reverse primer composed of an oligonucle 
otide (R1) below. 
(F1) at least one oligonucleotide having a sequence identical 
to that of a region extending from cytosine (c) at base 173 to 
be considered as the first base to any one of the 27" to 46" 
bases in the direction toward the 5' end in the base sequence of 
SEQID NO: 1, with the cytosine (c) being the 3' end, and 
(R1) at least one oligonucleotide complementary to a region 
extending from adenine (a) at base 307 to be considered as the 
first base to any one of the 23" to 29" bases in the direction 
toward the 3' end in the base sequence of SEQID NO: 1, with 
thymine (t) complementary to the adenine (a) at base 307 
being the 3' end. 

Specific examples of forward primers and reverse primers 
are given below, but the present invention is not limited by the 
examples. Moreover, combinations of the forward primers 
and the reverse primers are not at all limited and, among 
others, a primer set containing a forward primer composed of 
the base sequence of SEQ ID NO. 77 and a reverse primer 
composed of the base sequence of SEQID NO. 97 is particu 
larly preferable. 

TABLE 9 

Primer Sequence Tm (o C.) SEO ID NO. 

FCGR3A. tcat cataattctgactitctacattccaaaagccacact caaagac 64.3 67 
F primers cat cataattctgactitctacattccaaaagccacact caaagac 63.9 68 

at cataattctgacittctacattccaaaagccacact caaagac 63.5 69 
t cataattctgactitctacattccaaaagccacact caaagac 63. 6 70 
cataattctgactitctacattccaaaagccacact caaagac 63. 1 71. 
ataattctgacittctacattccaaaagccacact caaagac 62.7 72 
taattctgactitctacattccaaaagccacact caaagac 62.7 73 
aattctgactitctacattccaaaagccacact caaagac 63 74 
attctgacittctacattccaaaagccacact caaagac 63 7s 
ttctgactitctacattccaaaagccacact caaagac 63 76 
tctgactitctacattccaaaagccacact caaagac 62.9 77 
ctgacittctacattccaaaagccacact caaagac 62.3 78 
tgactitctacattccaaaagccacact caaagac 62 79 
gactitctacattccaaaagccacact caaagac 61.2 8O 
actitctacattccaaaagccacact caaagac 60.8 81 
cittctacattccaaaagccacact caaagac 59.9 82 
ttctacattccaaaagccacact caaagac 59.4 83 
totacattccaaaagccacact caaagac 59.2 84 
ctacattccaaaagccacact caaagac 58.3 85 
tacattccaaaagccacact caaagac 57.7 86 

FCGR3A aatcaggaat ct cotcc caact caact tcc cagtgttgat 66.3 87 
R primers atcaggaat ct cotcc caact caact tcc cagtgtgat 66.4 88 

to aggaat ct cotcc caacticaact tcc cagtgttgat 66.5 89 
caggaat ct cotcc caact caact tcc cagtgttgat 66 90 
aggaat ct cotcc caact caact tcc cagtgtgat 65.6 91 
ggaat ct cotcc caact caact tcc cagtgtgat 65 92 
gaat ct cotcc caact caact tcc cagtgtgat 63.8 93 
aatct cotcc caact caact tcc cagtgtgat 63.5 94 
at ct cotcc caact caact tcc cagtgttgat 63.4 95 
t ct cotcc caact caact tcc cagtgtgat 63.5 96 
ct cotcc caact caact tcc cagtgttgat 62.8 97 
t cct cocaact caact tcc cagtgtgat 62. 4 98 
cct cocaact caact tcc cagtgtgat 61. 6 99 
ct cocaact caact tcc cagtgtgat 60 1 OO 
tcc caacticaact tcc cagtgttgat 59.4 1 O1 
cc caact caact tcc cagtgtgat 58.4 1 O2 
c caact caact tcc cagtgtgat 56.5 103 
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FCGR2A Primer Set (b) 
In connection with the detection of an FCGR2A polymor 

phism, an example of a primer set is a primer set (b) that 
contains a forward primer composed of an oligonucleotide 
(F2) below and a reverse primer composed of an oligonucle 
otide (R2) below. 
A primer set containing a forward primer composed of an 

oligonucleotide (F2) below and a reverse primer composed of 
an oligonucleotide (R2) below: (F2) at least one oligonucle 
otide having a sequence identical to that of a region extending 
from guanine (g) at base 189 to be considered as the first base 
to any one of the 23" to 38" bases in the direction toward the 
5' end in the base sequence of SEQID NO: 2, with the guanine 
(g) being the 3' end, and (R2) at least one oligonucleotide 
complementary to a region extending from guanine (g) at 
base 206 to be considered as the first base to any one of the 
31 to 48' bases in the direction toward the 3' end in the base 
sequence of SEQID NO: 2, with cytosine (c) complementary 
to the guanine (g) at base 206 being the 3' end. 

Specific examples of forward primers and reverse primers 
are given below, but the present invention is not limited by the 
examples. Moreover, combinations of the forward primers 
and the reverse primers are not at all limited and, among 
others, a primer set containing an F2 primer composed of the 
base sequence of SEQ ID NO. 132 and an R2 primer com 
posed of the base sequence of SEQID NO. 114 is particularly 
preferable. 

10 

15 
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IL-10 (-592) Primer Set (c) 

In connection with the detection of an IL-10 (-592) poly 
morphism, an example of a primer set is a primer set (c) that 
contains a forward primer composed of an oligonucleotide 
(F3) below and a reverse primer composed of an oligonucle 
otide (R3) below. 
(F3) at least one oligonucleotide having a sequence identical 
to that of a region extending from cytosine (c) at base 291 to 
be considered as the first base to any one of the 23" to 41 
bases in the direction toward the 5' end in the base sequence of 
SEQID NO:3, with the cytosine (c) being the 3' end, and 
(R3) at least one oligonucleotide complementary to a region 
extending from guanine (g) at base 311 to be considered as the 
first base to any one of the 27" to 41' bases in the direction 
toward the 3' end in the base sequence of SEQID NO:3, with 
cytosine (c) complementary to the guanine (g) at base 311 
being the 3' end. 

Specific examples of forward primers and reverse primers 
are given below, but the present invention is not limited by the 
examples. Moreover, combinations of the forward primers 
and the reverse primers are not at all limited and, among 
others, a primer set containing a forward primer composed of 
the base sequence of SEQID NO. 148 and a reverse primer 
composed of the base sequence of SEQ ID NO. 167 is par 
ticularly preferable. 

TABLE 1.O 

Primer Sequence Tm (o C.) SEO ID NO. 

FCGR2A accactgttgactgtggitttgcttgttgggatggagaagg 68.9 22 
F primers cc actgttgactgtggitttgcttgttgggatggagaagg 68.3 23 

Cactgtgactgtggitttgcttgttgggatggagaagg 67.3 24 
actgtgactgtggitttgcttgttgggatggagaagg 67 25 
Ctgtgactgtggtttgcttgtgggatggagaagg 66.3 26 
tgtgactgtggitttgcttgttgggatggagaagg 66.1 27 
gtgactgtggtttgcttgtgggatggagaagg 65.4 28 
tgactgtggtttgcttgttgggatggagaagg 65 29 
gactgtggitttgcttgttgggatggagaagg 64. 1 3O 
actgtggitttgcttgttgggatggagaagg 63.8 31 
Ctgtggtttgcttgtgggatggagaagg 62.9 32 
tgtggitttgcttgttgggatggagaagg 62.5 33 
gtggtttgcttgttgggatggagalagg 61.5 34 
tggitttgcttgttgggatggagaagg 6O7 35 
ggtttgcttgttgggatggaga agg 59.6 36 
gtttgcttgttgggatggagaagg 57.7 37 

FCGR2A cct ctdgtolaagg to acattct tccagaatggaaaatcc cagaaattic 67.2 O4 
R primers citctggtcaagg to acattct tccagaatggaaaatcc cagaaattic 66.5 OS 

totggtcaagg to acattct tccagaatggaaaatcc cagaaattic 66.3 O6 
ctgg to aagg to acattct tccagaatggaaaatcc cagaaattic 65.9 O7 
tggtcaagg to acattct tccagaatggaaaatcc cagaaattic 65.7 O8 
ggtcaagg to acattct tccagaatggaaaatcc cagaaattic 65.2 O9 
gtcaagg to acattct tccagaatggaaaatcc cagaaattic 64.3 1O 
tdaagg to acattct tccagaatggaaaatcc cagaaattic 63.9 11 
caagg to acattct tccagaatggaaaatcc cagaaattic 63.4 12 
aagg to acattct tccagaatggaaaatcc cagaaattic 63 13 
agg to acattct tccagaatggaaaatcc cagaaattic 62.9 14 
ggtcacattct tccagaatggaaaatcc cagaaattic 62.3 15 
gtcacattct tccagaatggaaaatcc cagaaattic 61.2 16 
to acattct tccagaatggaaaatcc cagaaattic 6O. 6 17 
cacattct tccagaatggaaaatcc cagaaattic 60 18 
acattct tccagaatggaaaatcc cagaaattic 59.4 19 
cattct tccagaatggaaaatcc cagaaattic 58.4 2O 
attct tccagaatggaaaatcc cagaaattic 57.7 21 
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TABLE 11 

Primer Sequence Tm (o C.) SEO ID NO. 

IL10 (-592) atgaaatcgggg taaaggagcctggaacacatcc tdtgac 68.2 38 
F primers tgaaatcgggg talaaggagcctggaacacatcCt9tgac 68.3 39 

gaaatcgggg taaaggagcctggaacacatcCtgttgac 67.7 4 O 
aaatcgggg talaaggagcctggaacacatcCt9tgac 67. 6 41 
aatcgggg taaaggagcctggaacacatcCtgttgac 67.7 42 
atcgggg taaaggagcctggaacacatcCtgttgac 67.7 43 
togggg taaaggagcctggaacacatcCtgttgac 67.9 44 
cggggtaaaggagcctggaacacatcCtgttgac 67.4 45 
ggggtaaaggagcctggalacacatcCt9tgac 66.1 46 
ggg talaaggagcctggaacacatcCt9tgac 64. 9 47 
gg talaaggagcctggaacacatcCt9tgac 63. 6 48 
gtaaaggagcctggaacacatcCtgttgac 62.2 49 
taaaggagcctggalacacatcCt9tgac 61. 6 SO 
aaaggagcctggaacacatcCt9tgac 62.1 51 
aaggagcctggaacacatcCt9tgac 61.9 52 
aggagcctggaacacatcCt9tgac 61.8 53 
aggagcctggaacacatcCt9tgac 6 O. 9 54 
ggagcctggaacacat cotgttgac 59 55 
gaggctggaacacat cotgtgac 58.3 56 

IL10 (-592) gttcc.caa.gcago cott coattitt acttitccagagacitggc 68.8 f 
R primers titcc.caag cagocct tccattt tactitt.ccagagacitggc 68. 6 58 

to coaa.gcago cct tcc attitt acttitccagagactggc 68.7 59 
cc caag cago cott coattitt actitt.ccagagactggc 68.2 6 O 
ccaag cagocct tccattt tactitt.ccagagacitggc 67.2 61 
caag cago'cct tccatttit acttitccagagactggc 66.2 62 
aag cago cott coattitt acttitccagagactggc 65.9 63 
agcago cott coattitt acttitccagagacitggc 65.9 64 
gcagocct tccattt tactitt.ccagagacitggc 65.3 65 
cago cott coattitt actitt.ccagagactggc 63.8 66 
agc cct tccattt tactitt.ccagagacitggc 6.3.3 67 
gccct tccattt tactitt.ccagagacitggc 62. 6 68 
c cct tccattt tactitt.ccagagactggc 6. Of 69 
cc titccattt tactitt.ccagagacitggc 59.2 70 
Cttccattt tacttitccagagactggc 57.6 71. 

IL-10 (-819) Primer Set (d) 3s first base to any one of the 29" to 46" bases in the direction 
In connection with the detection of an IL-10 (-819) poly- toward the 3' end in the base sequence of SEQID NO: 4, with 

morphism, an example of a primer set is a primer set (d) that cytosine (c) complementary to the guanine (g) at base 420 
contains a forward primer composed of an oligonucleotide being the 3' end. 
(F4) below and a reverse primer composed of an oligonucle 
otide (R4) below Specific examples of forward primers and reverse primers 

. . . 40 (F4) at least one oligonucleotide having a sequence identical are given below, but the present invention is not limited by the 
to that of a region extending from guanine (g) at base 351 to examples. Moreover, combinations of the forward primers 
be considered as the first base to any one of the 24" to 39" and the reverse primers are not at all limited and, among 
bases in the direction toward the 5' end in the base sequence of others, a primer set containing a forward primer composed of 
SEQID NO: 4, with the guanine (g) being the 3' end, and 45 the base sequence of SEQID NO. 182 and a reverse primer 
(R4) at least one oligonucleotide complementary to a region composed of the base sequence of SEQ ID NO. 198 is par 
extending from guanine (g) at base 420 to be considered as the ticularly preferable. 

TABLE 12 

Primer Sequence Tm (o C.) SEO ID NO. 

IL1O (-819) t cattctatgtgctggagatggtgtacagtagggtgagg 66.1 72 
F primers cattctatgtgctggagatggtgtacagtagggtgagg 65.6 73 

attictatgtgctggagatggtgtacagtagggtgagg 65.2 74 

ttctatgtgctggagatggtgtacagtagggtgagg 65.3 7s 

totatgtgctggagatggtgtacagtagggtgagg 65.3 76 

Ctatgtgctggagatggtgtacagtagggtgagg 64.7 77 

tatgtgctggagatggtgtacagtagggtgagg 64.5 78 

atgttgctggagatggtgtacagtagggtgagg 65 79 

tgttgctggagatggtgtacagtagggtgagg 65.1 8O 

gtgctggagatggtgtacagtagggtgagg 6 4.2 81 

tgctggagatggtgtacagtagggtgagg 63.7 82 

gctggagatggtgtacagtagggtgagg 62.8 83 

Ctggagatggtgtacagtagggtgagg 60.8 84 

tggagatggtgtacagtagggtgagg 6O.3 85 

ggagatggtgtacagtagggtgagg 59.5 86 

gagatggtgtacagtagggtgagg 57.4 87 
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TABLE 1.2 - continued 

Primer Sequence Tm (o C.) SEO ID NO. 

IL1O (-819) agg tagtgct cac catgaccc ctaccgt.ct ct attittatagtgagc 67.9 188 
R primers gg tagtgct cac catgaccc.ctaccgt.ct ct attittatagtgagc 67.5 189 

gtag togct cac catgaccc.ctaccgt.ctictattittatagtgagc 66.7 190 
tag togct cac catgaccc.ctaccgt.ctictattittatagtgagc 66.5 191 
agtgct cac catgaccc.ctaccgt.ct ct attittatagtgagc 66.9 192 
gtgct cac catgaccc.ctaccgt.ct ct attittatagtgagc 66.4 193 
tgct cac catgaccc.ctaccgt.ctictattittatagtgagc 66.1 194 
gct cac catgaccc.ctaccgt.ct ct attittatagtgagc 65.5 195 
citcac catgaccc.ctaccgt.ctictattittatagtgagc 6 4.2 196 
to accatgaccc.ctaccgt.ctictattittatagtgagc 63.9 197 
cac catgaccc.ctaccgt.ct ct attittatagtgagc 63.4 198 
accatgaccc.ctaccgt.ctictattittatagtgagc 62.9 199 
c catgaccc.ctaccgt.ctictattittatagtgagc 62.1 2 OO 
catgaccc.ctaccgt.ct ct attittatagtgagc 6O.9 2O1 
atgaccc.ctaccgt.ctictattittatagtgagc 6O.3 2O2 
tgaccc.ctaccgt.ctictattittatagtgagc 6O2 2O3 
gaccc.ctaccgt.ctictattittatagtgagc 59.3 2O4. 
accc.ctaccgt.ctictattittatagtgagc 58.8 2O5 

IL-10 (-1082) Primer Set (e) first base to any one of the 23" to 39” bases in the direction 
In connection with the detection of an IL-10 (-1082) poly- toward the 3' end in the base sequence of SEQID NO:5, with 

morphism, an example of a primer set is a primer set (e) that cytosine (c) complementary to the guanine (g) at base 447 
contains a forward primer composed of an oligonucleotide 25 being the 3' end. 
(F5) below and a reverse primer composed of an oligonucle 
otide (R5) below. Specific examples of forward primers and reverse primers 
(F5) at least one oligonucleotide having a sequence identical are given below, but the present invention is not limited by the 
to that of a region extending from cytosine (c) at base 329 to examples. Moreover, combinations of the forward primers 
be considered as the first base to any one of the 22" to 32" and the reverse primers are not at all limited and, among 
bases in the direction toward the 5' end in the base sequence of others, a primer set containing a forward primer composed of 
SEQID NO. 5, with the cytosine (c) being the 3' end, and the base sequence of SEQID NO. 213 and a reverse primer 
(R5) at least one oligonucleotide complementary to a region composed of the base sequence of SEQ ID NO. 227 is par 
extending from guanine (g) at base 447 to be considered as the ticularly preferable. 

TABLE 13 

Probe Sequence Tm (o C.) SEO ID NO. 

IL1O (-1082) ctic ct cqc.cgcaa.cccaactggct ct cottac 69.2 2O6 
F primers to ct cqc.cgcaa.cccaactggct ct cottac 69.2 2O7 

cct cqc.cgcaa.cccaactggct ct cottac 68. 6 2O8 
ct cqc.cgcaa.cccaactggct ct cottac 67.4 209 
tcqc.cgcaa.cccaactggct ct cottac 67.2 210 
cgcc.gcaa.cccaactggct ct cottac 66.6 211 
gcc.gcaa.cccaactggct ct cottac 65 212 
cc.gcaa.cccaactggct ct cottac 63 213 
cgcaa.cccaactggct ct cottac 61. 4 214 
gcaa.cccaactggct ct cottac 59.3 215 
caa.cccaactggct ct cottac 56.7 216 

IL1O (-1082) aaagaagttcaggattic catggaggctggataggagg to c 67.4 217 
R primers aagaagt caggattic catggaggctggataggagg to c 67.5 218 

agalagtoaggattic catggaggctggataggaggtoc 67.5 219 
galagt caggattic catggaggctggataggaggtoc 67 22O 
aagttcaggattic catggaggctggataggaggtoc 66.8 221 
agt caggattic catggaggctggataggaggtoc 66.9 222 
gtcaggattic catggaggctggataggaggtoc 66.3 223 
tdaggattic catggaggctggataggaggtoc 65.9 224 
Caggattic catggaggctggataggaggtoc 65.3 225 
aggattic catggaggctggataggaggtoc 64.8 226 
ggattic catggaggctggataggagg to c 6 4.2 227 
gattic catggaggctggataggagg to c 62.7 228 
attic catggaggctggataggaggtoc 62.3 229 
ttic catggaggctggataggagg to c 62.3 23 O 
to catggaggctggataggaggtoc 62.2 231 
c catggaggctggataggagg to c 61.3 232 
catggaggctggataggagg to c 59.5 233 
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IL-10 (-3575) Primer Set (f) 
In connection with the detection of an IL-10 (-3575) poly 

morphism, an example of a primer set is a primer set contain 
ing a forward primer composed of an oligonucleotide (F6) 5 
below and a reverse primer composed of an oligonucleotide 
(R6) below. 
(F6) at least one oligonucleotide having a sequence identical 

10 
to that of a region extending from cytosine (c) at base 139 to 
be considered as the first base to any one of the 25" to 42" 
bases in the direction toward the 5' end in the base sequence of 
SEQID NO: 6, with the cytosine (c) being the 3' end, and 15 
(R6) at least one oligonucleotide complementary to a region 
extending from guanine (g) at base 223 to be considered as the 
first base to any one of the 19" to 33" bases in the direction 
toward the 3' end in the base sequence of SEQID NO: 6, with 20 
cytosine (c) complementary to the guanine (g) at base 223 
being the 3' end. 

Specific examples of forward primers and reverse primers 
are given below, but the present invention is not limited by the 25 
examples. Moreover, combinations of the forward primers 
and the reverse primers are not at all limited and, among 
others, a primer set containing a forward primer composed of 

30 
the base sequence of SEQID NO. 244 and a reverse primer 
composed of the base sequence of SEQID NO. 260 is par 
ticularly preferable. 

TABL E 14 

Primer Sequence 

IL1O (-3575) agaggagcagggatggaagaa.gagagg tatt coccitt cocac 
F primers gaggagcagggatggaagaagagagg tatt C ccct tcc cac 

aggagcagggatggaagaagagaggt attc.ccct tcc cac 
ggagcagggatggaagaagagagg tatt cccCtt Cocac 
gaggagggatggaagaagagagg tatt CCCCtt Cocac 
agcagggatggaagaagagaggt attcc cct tcc cac 
gcagggatggaagaagagagg tatt cccCtt CCCaC 
Cagggatggaagaagagagg tatt CCCCtt Cocac 
agggatggaagaagagagg tatt cccCtt Cocac 
gggatggaagaagagagg tatt cccCtt Cocac 
ggatggaagaagagaggt attc.ccct tcc cac 
gatggaagaagagaggt attc.ccct tcc cac 
atggaagaagagagg tatt cccCtt Cocac 
tggaagaagagagg tatt cccCtt Cocac 
ggaagaagagagg tatt ccc.ctt Cecac 
gaagaagagaggt attcc.cct tcc cac 
aagaagagagg tatt cocct tcc cac 
agaagagagg tatt cocct tcc cac 

IL10 (-3573) 
R primers 

gcctgagt cc agtttgccCtcaa.gc.ccagatgc 
cctgagt ccagtttgc cct caag.cccagatgc 
ctgagt ccagtttgc cct caag.cccagatgc 
tgagt cc agtttgccCtcaa.gc.ccagatgc 
gagt cc agtttgc cct caa.gc.ccagatgc 
agt ccagtttgc cct caag.cccagatgc 
gtc.cagtttgc cct caag.cccagatgc 
tccagtttgc cct caag.cccagatgc 
ccagtttgc cct caag.cccagatgc 
cagtttgc cct caag.cccagatgc 
agtttgc cct caag.cccagatgc 
gtttgc cct caag.cccagatgc 
tittgc cct caag.cccagatgc 
ttgc cct caag.cccagatgc 
tgc cct caag.cccagatgc 

26 
TNF C. Primer Set(g) 

In connection with the detection of a TNF C. polymor 
phism, an example of a primer set is a primer set containing a 
forward primer composed of an oligonucleotide (F7) below 
and a reverse primer composed of an oligonucleotide (R7) 
below. 

(F7) at least one oligonucleotide having a sequence identical 
to that of a region extending from guanine (g) at base 386 to 
be considered as the first base to any one of the 26" to 41 
bases in the direction toward the 5' end in the base sequence of 
SEQID NO:7, with the guanine (g) being the 3' end, and (R7) 
at least one oligonucleotide complementary to a region 
extending from cytosine (c) at base 418 to be considered as 
the first base to any one of the 24" to 40" bases in the direction 
toward the 3' end in the base sequence of SEQID NO:7, with 
guanine (g) complementary to the cytosine (c) at base 418 
being the 3' end. 

Specific examples of forward primers and reverse primers 
are given below, but the present invention is not limited by the 
examples. Moreover, combinations of the forward primers 
and the reverse primers are not at all limited and, among 
others, a primer set containing a forward primer composed of 
the base sequence of SEQID NO. 277 and a reverse primer 
composed of the base sequence of SEQID NO. 293 is par 
ticularly preferable. 

Tm (o C.) SEO ID NO. 

69.8 234 
69. 4 235 
69.3 236 
68.8 237 
67.9 238 
678 239 
67.3 24 O 
65.9 241 
65.5 242 
64. 9 243 
63.7 244 
62. 4 245 
62 246 
62 247 
61 248 
59.5 249 
58.9 250 
58.6 251 

69. 6 252 
68.2 253 
67 254 
66.8 255 
66 256 

65.8 27 
65. 1 258 
64.5 259 

63.8 26 O 
62.1 261 
61. 4 262 

6 O. 4 263 
59.5 264 
59.2 265 

58.8 266 
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TABLE 1.5 

Primer Sequence Tm (o C.) SEO ID NO. 

TNFC (-3 O8) agaccacagacctggtc.cccaaaagaaatggaggcaatagg 68.9 267 
F primers gaccacagacctggtc.cccaaaagaaatggaggcaatagg 68.5 268 

accacagacctggtc.cccaaaagaaatggaggcaatagg 68.4 269 
ccacagacctggtc.cccaaaagaaatggaggcaatagg 678 27 O 
cacagacctggtc.cccaaaagaaatggaggcaatagg 66.8 271 
acagacctggtc.cccaaaagaaatggaggcaatagg 66.5 272 
Cagacctggtc.cccaaaagaaatggaggcaatagg 65.8 273 
agacctggtc.cccaaaagaaatggaggcaatagg 65. 4. 274 
gacctggtc.cccaaaagaaatggaggcaatagg 64.8 27s 
acctggtc.cccaaaagaaatggaggcaatagg 64 6 276 
Cctggtc.cccaaaagaaatggaggcaatagg 63.7 277 
Ctggtc.cccaaaagaaatggaggcaatagg 62. 4 278 
tggtc.cccaaaagaaatggaggcaatagg 62 279 
ggtc.cccaaaagaaatggaggcaatagg 61 28O 
gtc.cccaaaagaaatggaggcaatagg 59.5 281 
to cocaaaagaaatggaggcaatagg 58.6 282 

TNFC (-3 O8) gttcttctgggcc actgactgatttgttgtgtaggaccctgg 69.3 283 
R primers tottctgggcc actgactgatttgttgttgtaggaccctgg 69. 1 284 

Cttctgggcc actgactgatttgttgttgtaggaccctgg 68.7 285 
ttctgggcc actgactgatttgttgttgtaggaccCtgg 68. 6 286 
tctgggcc actgactgatttgttgttgtaggaccCtgg 68.7 287 
Ctgggcc actgactgatttgttgttgtaggaccctgg 68.2 288 
tgggcc actgactgatttgttgttgtaggaccCtgg 68 289 
gggcc actgactgatttgttgttgtaggaccctgg 67.4 29 O 
ggcc actgactgatttgttgttgtaggaccCtgg 66.2 291 
gcc actgactgatttgttgttgtaggaccCtgg 65 292 
cc actgactgatttgttgttgtaggaccCtgg 6.3.3 293 
Cactgactgatttgttgttgtaggaccctgg 62 294 
actgactgatttgttgttgtaggaccCtgg 61.3 295 
Ctgactgatttgttgttgtaggaccctgg 6 O. 3 296 
tgactgatttgttgttgtaggaccctgg 59.8 297 
gactgatttgttgttgtaggaccCtgg 58.6 298 
actgatttgttgttgtaggaccCtgg st 9 299 

TNF B Primer Set (h) first base to any one of the 17" to 37" bases in the direction 
In connection with the detection of a TNF 3 polymor- 35 toward the 3' end in the base sequence of SEQID NO: 300, 

phism, an example of a primer set is a primer set containing a with cytosine (c) complementary to the guanine (g) at base 
forward primer composed of an oligonucleotide (F8) below 443 being the 3' end. 
and a reverse primer composed of an oligonucleotide (R8) 
below. Specific examples of forward primers and reverse primers 
(F8) at least one oligonucleotide having a sequence identical are shown below, but the present invention is not limited by 
to that of a region extending from cytosine (c) at base 350 to the examples. Moreover, combinations of the forward prim 
be considered as the first base to any one of the 18" to 37" ers and the reverse primers are not at all limited and, among 
bases in the direction toward the 5' end in the base sequence of others, a primer set containing a forward primer composed of 
SEQ ID NO: 300, with the cytosine (c) being the 3' end, and the base sequence of SEQID NO. 337 and a reverse primer 
(R8) at least one oligonucleotide complementary to a region composed of the base sequence of SEQ ID NO. 312 is par 
extending from guanine (g) at base 443 to be considered as the ticularly preferable. 

TABLE 16 

Primer Sequence Tm (o C.) SEO ID NO. 

TNFB (+252) cqacagaga aggggacaagatgcagt cagagaaac cc 67. 6 330 
F primers gacagaga aggggacaagatgcagt cagagaaac cc 66.4 331 

acagaga aggggacaagatgcagt cagagaalaccC 66.3 332 
cagaga aggggacaagatgcagt cagagaalaccC 65.5 333 
agaga aggggacaagatgcagt cagagaaac cc 65.1 334 
gaga aggggacaagatgcagt cagagaaac cc 64.5 335 
agaaggggacaagatgcagt cagagaalaccC 6 4.2 336 
galaggggacaagatgcagt cagagaaac cc 63. 6 337 
aaggggacaagatgcagt cagagaaac cc 63.2 338 
aggggacaagatgcagt cagagaalaccC 63. 1 339 
ggggacaagatgcagt cagagaaac cc 62. 4 34 O 
gggacaagatgcagt cagagaaac cc 60.8 341 
ggacaagatgcagt cagagaaac cc 59.1 342 
gacaagatgcagt cagagaalaccC st 3 343 
acaagatgcagt cagagaaac cc 56.6 344 
Caagatgcagt cagagaaac cc 55.2 345 
aagatgcagt cagagaaac cc 539 346 
agatgcagt cagagaalaccc 53.3 347 
gatgcagt cagagaalaccC 51.9 348 
atgcagt cagagaalaccC SO 5 349 
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TABLE 16- continued 

Primer Sequence 

RNFB (+252) tttggttt cottctotgtctotgactict coatctgtc 
R primers ttggtttcct tctctgtc.tctgact ct coat ctogto 

tggtttic cttctic tdtctctgact ct coat ctdtc 
ggtttic cttctic tdtctctgact ct coat ctdtc 
gtttic ctitctctgtc.tctgact ct coat ctdtc 
tttcctitctotgtctotgactictocatctgtc 
titcct tctic tigtc.tctgact ct coat citgtc 
to cittct citgtc.tctgact ct coat ctotc 
c ctitctctgtc.tctgact ct coat ctdtc 
cittct ctdtctictdact ct coat ctdtc 
ttct citgtc.tctgact ct coat ctdtc 
totctgtc.tctgact ct coat ctdtc 
citctgtc.tctgact ct coat ctdtc 
totgtc.tctgact ct coat ctotc 
ctgtc.tctgact ct coat ctdtc 
tgtc.tctgact ct coat ctdtc 
gtc.tctgact ct coat citgtc 
totctgact ct coatctgtc 
citctgact ct coatctgtc 
tctgact ct coatctgtc 
ctgact ct coatctgtc 

In the step (1), the proportion (molar ratio) of the probe of 
the present invention relative to the sample nucleic acid is not 
particularly limited, but since a detection signal can be 
obtained Sufficiently, it is preferably equimolar or less, and 
more preferably 0.1 or less. Here, the sample nucleic acid 
may refer to, for example, the total of a perfect-match nucleic 
acid that has a perfect-match sequence and a mismatch 
nucleic acid that has a mismatch sequence or may refer to the 
total of an amplification product that contains a perfect-match 
sequence and an amplification product that contains a mis 
match sequence. The proportion of perfect-match DNA in a 
sample nucleic acid is usually unknown, and it is preferable at 
the end that the proportion (molar ratio) of probe is 10 or less 
relative to a perfect-match nucleic acid (amplification product 
containing a perfect-match sequence), more preferably 5 or 
less, and even more preferably 3 or less. Moreover, the lower 
limit thereof is not particularly limited and, for example, it is 
0.001 or greater, preferably 0.01 or greater, and more prefer 
ably 0.1 or greater. The proportion of the probe of the present 
invention relative to the sample nucleic acid may refer to, for 
example, a molar ratio relative to a double-strand nucleic acid 
or may refer to a molar ratio relative to a single strand nucleic 
acid. 

Samples to which the polymorphism detection method of 
the present invention is applied are not particularly limited, 
and examples include biological samples. Specific examples 
of such biological samples include blood cells Such as leuko 
cyte cells, whole blood, buccal cells Such as oral mucosa, 
Somatic cells Such as nail and hair, reproductive cells, sputa, 
amniotic fluids, paraffin-embedded tissues, urine, gastric flu 
ids, gastric lavage fluids, etc. In the present invention, the 
method for collecting the sample, the method for preparing a 
sample nucleic acid from the sample and like methods are not 
limited, and a known method can be used. 
A description is given of a Tm value here. As a solution 

containing a double-strand nucleic acid (for example, double 
strand DNA) is heated, the absorbance at 260 nm is increased. 
This is because the hydrogen bonding between the strands in 
the double-strand nucleic acid is broken by heating, resulting 
in dissociation into a single-strand nucleic acid (for example, 
a single-strand DNA) (melting of DNA). When the entire 
double-strand nucleic acid is dissociated into a single-strand 
nucleic acid, the absorbance thereof is about 1.5 times greater 

Tm (o 

64. 
64. 
64. 
63. 
62. 
61. 
61. 
61. 
6O. 
59. 
58. 
58. 
st 
56. 
55. 
54. 
53 
51. 
SO 
48. 
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C.) SEQ ID NO. 

309 
31 O 
311 
312 
313 
314 
315 
316 
317 
3.18 
319 
32O 
321 
322 
323 
324 
3.25 
326 
327 

5 328 

5 

than the absorbance at the beginning of heating (the absor 
bance of a double-strand nucleic acid only), and the comple 
tion of melting can be determined accordingly. Based on this 
phenomenon, a melting temperature Tm generally is defined 
as a temperature at which absorbance shows a 50% increase 
relative to the initial absorbance. 

In the present invention, the measurement of a change in 
signal that is associated with a temperature change for deter 
mining a Tm value can be performed by measuring the absor 
bance at 260 nm according to the principle described above, 
and it is preferable to measure the signal of a labeling material 
added to a probe. Therefore, it is preferable to use the above 
described labeled probes as the probes of the present inven 
tion. Examples of the labeled probes include a labeled probe 
that gives a signal when alone and that does not give any 
signal when forming a hybrid and a labeled probe that does 
not give any signal when alone and that gives a signal when 
forming a hybrid. The former probe does not give any signal 
when forming a hybrid (double-strand nucleic acid) with a 
detection target sequence and gives a signal when the probe is 
liberated by heating. Moreover, the latter probe gives a signal 
when forming a hybrid (double-strand nucleic acid) with a 
detection target sequence and the signal is reduced 
(quenched) when the probe is liberated by heating. Therefore, 
by detecting the signal of Such a labeling material under 
conditions that are specific to the signal (absorbance and the 
like), the advancement of melting and a Tm value can be 
determined in the same manner as in the measurement of the 
absorption at 260 nm. Examples of labeling materials for use 
in labeled probes are as described above. 

Next, the polymorphism detection method of the present 
invention will be described in reference to an example in 
which a nucleic acid amplification product is used as a sample 
nucleic acid and a labeled probe that is labeled with a fluo 
rescent dye is used as a probe of the present invention. A 
feature of the polymorphism detection method of the present 
invention is the use of a probe of the present invention perse, 
and the method is not at all limited by other aspects such as 
processes or conditions. 

First, genomic DNA is isolated from whole blood. Isola 
tion of genomic DNA from whole blood can be performed 
according to a known method. For a specific example, a 
commercially available genomic DNA isolation kit (trade 
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name: GFX genomic blood DNA purification kit, manufac 
tured by GE Healthcare Bioscience) or the like can be used. 

Next, a labeled probe is added to a sample containing the 
isolated genomic DNA to prepare a reaction mixture. As 
described above, one type of labeled probe may be added, or 
two or more types of labeled probe may be added. For 
example, a QProbe is preferable as the labeled probe. A 
QProbe is generally a probe in which the cytosine at a probe 
end is labeled with a fluorescent dye, and due to the hybrid 
ization between this probe and a detection target sequence, 
the fluorescent dye and the guanine of the detection target 
sequence interact, resulting in a reduction in (or quenching 
of) fluorescence. The base sequence of the labeled probe is as 
described above, and it can be suitably selected according to 
the polymorphism to be detected. 

The time to add the labeled probe is not particularly limited 
and, for example, addition to a PCR amplification product 
may be performed after a nucleic acid amplification reaction 
that will be described below, or addition may be performed 
before a nucleic acid amplification reaction. When the labeled 
probe is added before a nucleic acid amplification reaction 
such as PCR as described above, it is preferable, for example, 
to add a fluorescent dye or a phosphate group to the 3' end of 
the probe as described above. 

The labeled probe may be added to a sample containing 
isolated genomic DNA or may be mixed with genomic DNA 
in a solvent. The solvent is not particularly limited and 
examples include buffers such as Tris-HCl, solvents contain 
ing KC1, MgCl, MgSO4, glycerol and the like; reaction fluids 
for nucleic acid amplification such as reaction fluids for PCR; 
and those that are conventionally known. 

Then, using the isolated genomic DNA as a template, a 
sequence that contains a detection target site where a poly 
morphism to be detected is generated is amplified according 
to a nucleic acid amplification method such as PCR in the 
presence of the labeled probe. Below, the present invention 
will be described using an example in which PCR is used as 
a nucleic acid amplification method, but the present invention 
is not limited thereto. Moreover, PCR conditions are not 
particularly limited and PCR can be carried out in a conven 
tional manner. 

In particular, PCR is carried out on a reaction mixture as 
described above that contains the genomic DNA and the 
labeled probe. The composition of the reaction mixture is not 
particularly limited and can be Suitably arranged by a person 
skilled in the art and, for example, polymerases such as DNA 
polymerases, dNTPs such as dATP, dTTP, dCTP, dGTP and 
dUTP, buffers, various catalysts, primers, etc., may be con 
tained therein in addition to the genomic DNA and the labeled 
probe. 

Next, the dissociation of the amplification product (double 
strand DNA) thus obtained as well as the hybridization 
between the single-strand DNA obtained by the dissociation 
and the labeled probe are performed. These can be carried out 
by, for example, changing the temperature of the reaction 
fluid. 
The dissociation of the double-strand DNA can be carried 

out, for example, by heating. The heating temperature in this 
dissociation step is not particularly limited insofar as the 
amplification product can be dissociated and is, for example, 
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85 to 95°C. The heating time also is not particularly limited, 
and it is usually 1 second to 10 minutes and preferably 1 
second to 5 minutes. 
The hybridization between the dissociated single-strand 

DNA and the labeled probe can be carried out by, for example, 
lowering the heating temperature applied in the dissociation 
step after the dissociation step. Temperature conditions in this 
hybridization step are not particularly limited, and it is pref 
erable that the temperature is lower than the Tm value of the 
labeled probe, for example, 40 to 50° C. Moreover, the dura 
tion of the treatment at Such a temperature is not particularly 
limited and it is, for example, 1 to 600 seconds. 

In the hybridization step, the volume and the concentration 
of each component of the reaction fluid are not particularly 
limited. For specific examples, the concentration of DNA in 
the reaction fluid is, for example, 0.01 to 1 umol/L and pref 
erably 0.1 to 0.5 Lmol/L, and the concentration of the labeled 
probe is, for example, preferably within a range that satisfies 
the aforementioned proportion relative to the DNA, e.g., 
0.001 to 10 umol/L and preferably 0.001 to 1 umol/L. 

Then, the temperature of the reaction fluid is changed and 
a signal value that indicates the melting state of the hybrid 
ization product between the amplification product (the single 
strand DNA) and the labeled probe is measured. In particular, 
the product of hybridization between the single-strand DNA 
and the labeled probe is heated by, for example, heating the 
reaction fluid, and a change in signal value associated with a 
temperature increase is measured. For example, when a probe 
in which the end cytosine is labeled (guanine-quenching 
probe) is used as described above, fluorescence is reduced (or 
quenched) if the probe is in a hybridized state with the single 
strand DNA, and fluorescence is emitted if the probe is in a 
dissociated state. Therefore, for example, a hybridization 
product with reduced (or quenched) fluorescence is heated 
gradually, and an increase in the intensity of fluorescence 
associated with the temperature increase is measured. 
The temperature range when measuring a change in the 

intensity of fluorescence is not particularly limited and, for 
example, the starting temperature is room temperature to 85 
C. and preferably 25 to 70° C., and the end temperature is, for 
example, 40 to 105°C. The rate oftemperature increase is not 
particularly limited and, for example, it is 0.1 to 20° C./sec 
ond and preferably 0.3 to 5°C/second. 
When two or more types of polymorphism are to be 

detected using two or more types of labeled probe, a change 
in signal resulting from each labeled probe is measured under 
conditions selected according to the labeling material of each 
labeled probe. 

Next, the change in signal is analyzed to determine a Tm 
value. In particular, the extent of change in fluorescence 
intensity per unit time at respective temperatures, for 
example, is calculated based on the intensity of fluorescence 
thus obtained. For example, when the extent of change is (-d 
extent of increase in fluorescence intensity/dt), the tempera 
ture at which the lowest value is indicated can be determined 

as a Tm value. In addition, when the extent of change is (d 
extent of increase in fluorescence intensity/dt) for example, 
the highest point can be determined as a Tm value. When a 
probe that does not give any signal when alone and that gives 
a signal when forming a hybrid is used as a labeled probe 
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instead of a quenching probe, the extent of decrease in fluo 
rescence intensity is measured instead. 

Then, the polymorphism (genotype) in the desired detec 
tion target site is determined based on the Tm values. The 
results obtained from the Tm analysis show that, for example, 
a hybrid (match) that is fully complementary exhibits a Tm 
value, which indicates dissociation, higher than that of a 
hybrid (mismatch) that has one different nucleotide. There 
fore, by determining in advance the Tm value of a hybrid that 
is fully complementary and the Tm value of a hybrid that has 
one different nucleotide in connection with a probe, the poly 
morphism in the desired detection target site can be deter 
mined. For example, when the polymorphism in the desired 
detection target site is X or Y and when a probe that is fully 
complementary to a detection target sequence whose detec 
tion target site is X is used, the base of the detection target site 
can be judged as X if the Tm value of a hybrid thus formed is 
the same as the Tm value of a fully complementary hybrid. On 
the other hand, if the Tm value of the hybrid thus formed is the 
same as the Tm value of a hybrid having one different nucle 
otide or is lower than the Tm value of a fully complementary 
hybrid, the base of the detection target site can be judged as Y. 

Moreover, in the present invention, instead of the method 
described above in which the temperature of a reaction fluid is 
increased to heat a hybridization product and a change in 
signal associated with the temperature increase is measured, 
for example, a change in signal upon hybrid formation may be 
measured. That is, when a hybridization product is formed by 
lowering the temperature of a reaction fluid containing a 
probe, a change in signal associated with the temperature 
decrease may be measured. 
The case where a labeled probe that gives a signal when 

alone and that does not give any signal when forming a hybrid 
(for example, a QProbe) is used will be described as a specific 
example. Fluorescence is emitted when single-strand DNA 
and the probe are in a dissociated State, and this fluorescence 
is reduced (or quenched) when a hybrid is formed due to a 
temperature decrease. Therefore, for example, the tempera 
ture of the reaction fluid may be gradually lowered, and the 
reduction in fluorescence intensity associated with the tem 
perature decrease may be measured. On the other hand, when 
a labeled probe that does not give any signal when alone and 
that gives a signal when forming a hybrid is used, no fluores 
cence is emitted when single-strand DNA and the probe are in 
a dissociated State, and when a hybrid is formed due to a 
temperature decrease, fluorescence is emitted. Therefore, the 
temperature of the reaction fluid gradually may be lowered 
for example, and an increase in fluorescence intensity asso 
ciated with the temperature decrease may be measured. 
Polymorphism Detection Reagent 
The polymorphism detection reagent of the present inven 

tion is a polymorphism detection reagent for detecting an 
immune-related gene polymorphism and contains a polymor 
phism detection probe of the present invention. A feature of 
the present invention is to contain an aforementioned poly 
morphism detection probe of the present invention, and any 
other configurations and conditions are not limited at all. The 
polymorphism detection reagent of the present invention also 
can be called as a probe kit for use, for example, in the 
detection of an immune-related gene polymorphism. 
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In the polymorphism detection reagent of the present 

invention, one type or two or more types of the polymorphism 
detection probe of the present invention may be present. 
When there are two or more types of the probe, a combination 
thereof is not particularly limited and examples of Such a 
combination areas described above. Two or more types of the 
probe may be accommodated in, for example, separate con 
tainers, or may be accommodated in the same container in a 
mixed State since the detection of polymorphisms is possible 
in a single reaction system as described above. Moreover, 
when two or more types of probes are contained, it is prefer 
able that each probe is labeled with a different labeling mate 
rial. Accordingly, the use of different types of labeling mate 
rials enables respective probes to be detected even in a single 
reaction system. It is preferable that the labeling materials 
are, for example, materials of different detection wave 
lengths. 
As described above, immune-related genes such as the 

FCGR3A gene, the FCGR2A gene, the IL-10 gene, the TNF 
C. gene and the TNF B gene are each reported to have poly 
morphisms that are involved in the pharmaceutical effects of 
antibody drugs such as malignant lymphoma drugs (for 
example, trade name: rituxan) and breast cancer drugs (for 
example, trade name: herceptin), and Such polymorphisms 
can all be detected with the use of the probes of the present 
invention. In connection with Such polymorphisms, there 
may be a case where variants are detected in, for example, 
only one type and there may be a case where variants are 
detected in two or more types. Although the detection target 
polymorphisms in the present invention each show an asso 
ciation with the pharmaceutical effects of the aforementioned 
antibody drugs, they are believed to show their own respective 
specific characteristics. Thus, for example, the detection of a 
plurality of polymorphisms and a comprehensive evaluation 
of the results thereofwill enable better diagnosis and medical 
treatment. Therefore, if two or more types of the probe of the 
present invention are contained in the polymorphism detec 
tion reagent or probe kit of the present invention, polymor 
phism detection that is intended for diagnosis, medical treat 
ment and the like can be carried out in a simpler manner. 
The detection reagent of the present invention further may 

contain a primer or a primer set for amplifying a region that 
includes a site to be detected in an immune-related gene. 
Examples of primer sets include those described above 
depending on the type of the probe of the present invention to 
be used. In particular, it is preferable to contain in any com 
bination an FCGR3A probe and an FCGR3A primer set; an 
FCGR2A probe and an FCGR2A primerset; an IL-10(-592) 
probe and an IL-10 (-592) primer set; an IL-10 (-819) probe 
and an IL-10 (-819) primer set; an IL-10 (-1082) probe and 
an IL-10 (-1082) primer set; an IL-10 (-3575) probe and an 
IL-10 (-3575) primer set; a TNF C probe and a TNF C primer 
set; and a TNF B probe and a TNF B primer set. 

Combinations of the probes of the present invention are not 
particularly limited, and examples include those described 
above. Also, a combination of primers or primer sets can be 
determined according to the combination of the probes of the 
present invention. 
The detection reagent of the present invention may contain, 

for example, components necessary for a nucleic acid ampli 
fication reaction in addition to those described above. Spe 
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cific examples include polymerases such as DNA poly 
merases, dNTPs such as dATP, dTTP, dCTP, dGTP and dUTP, 
buffers, various catalysts, etc. Furthermore, the detection 
reagent of the present invention may be a detection reagent kit 
and may include instructions for use. 

Next, the examples of the present invention shall be 
described. The present invention, however, is not limited by 
the following examples. The unit “%” refers to “w/v %'. 

10 

EXAMPLES 

Example 1 15 

Detection of FCGR3A Polymorphism and IL-10 
(-819) Polymorphism 

2O Using probes of the present invention, FCGR3A polymor 
phisms and IL-10 (-819) polymorphisms were detected by a 
Tm analysis. 

Blood was collected using EDTA blood collection tubes 
from 3 healthy subjects whose FCGR3A polymorphism and 25 
IL-10 (-819) polymorphism were known (Sample 1 to 
Sample 3). The FCGR3A polymorphism and the IL-10 
(-819) polymorphism of each sample were as follows. 

30 

FCGR3A Polymorphisms IL-10 (-819) Polymorphisms 

Sample 1 TT CFC 
Sample 2 GT T/C 
Sample 3 TT TT 

35 

Each sample (10 uI) was mixed with 70 uL of the follow 
ing test sample dilution 1, and the mixtures (10 uL each) were 
further mixed with 70 u, of the following test sample dilution 40 
2. Each mixture (17 uI) was heated at 95°C. for 10 minutes 
and introduced into 46 uL of the following PCR reaction 
solution to carry out PCR. The PCR included a treatment at 
95° C. for 60 seconds and then repeating 50 times a cycle of 
heating at 95°C. for 1 second and 62° C. for 15 seconds, 45 
followed by a treatment at 95°C. for 1 second and 40° C. for 
60 seconds all performed by a thermal cycler. Then, the PCR 
reaction solution was heated from 40°C. to 75° C. at a rate of 
temperature increase of 1° C./3 seconds, and change in fluo 
rescence intensity over time was measured (wavelengths: 515 50 
to 555 nm, 585 to 700 nm). 
Test Sample Dilution 1 

55 
10 mmol/L Tris-HCl 
0.1 mmol/L EDTA 
O.05% NaNs 
O.3% SDS 

60 
Test Sample Dilution 2 

10 mmol/L Tris-HCl 
0.1 mmol/L EDTA 
O.05% NaN 65 

36 
TABLE 1.7 

(PCR reaction solution) (Unit: uL) 

Distilled Water 28 O2 

10% NaNs O. 23 

2O3 BSA O 5 

50%. Glycerol 2.5 

10 x Gene Taq buffer* 5 

2.5 mmol/L dNTPs 4. 

5 umol/L FCGR3A probe 2 

100 umol/L FCGR3A F primer O 5 

100 umol/L FCGR3A R primer O.25 

5 umol/L IL-10 (-819) probe 2 

100 umol/L IL-10 (-819) F primer O 5 

100 umol/L IL-10 (-819) R primer O.25 

5 U/uL Gene Taq FP* O.25 

Total 46 11.L. 

*Trade name: Gene Tag FP, manufactured by Nippon Gene Co., Ltd. 
FCGR3A probe (SEQ ID NO. 14) 
5'-tcc.caa Aaag.ccc.cc - (BODIPY FIL) -3' 
FCGR3A F primer (SEQ ID NO. 77) 
5'-tctgacttctacattccaaaag.ccacactcaaagac-3' 
FCGR3A R primer (SEQ ID NO. 97) 
5 – c.t.cctcc.caacticaact tcc.ca.gtgttgat-3 
IL-10 (-819) probe (SEQ ID NO. 36) 
5'-acagagatgttacatcacc- (TAMRA) -3' 
IL-10 (-819) F primer (SEQ ID NO. 182) 
5 – totggagatggtgtacagtagggtgagg-3 
IL-10 (-819) R primer (SEQ ID NO. 198) 
5' - CaccatgacCCCtaccgt.ctctattittatagtgagc-3' 

FIG. 1 shows the results. FIG. 1 depicts graphs of a Tm 
analysis that shows the change in fluorescence intensity asso 
ciated with temperature increase. In FIG. 1, “(A) shows the 
results of Sample 1, "(B) shows the results of Sample 2 and 
“(C) shows the results of Sample 3, and the upper row shows 
the results for the FCGR3A polymorphisms and the bottom 
row shows the results for the IL-10 (-819) polymorphisms. 

In this example, a probe that perfectly matched the 
FCGR3A polymorphism (t) of the sense strand was used as an 
FCGR3A probe, and a probe that perfectly matched the IL-10 
(-819) polymorphism (c) of the sense Strand was used as an 
IL-10 (-819) probe. As a result, in the detection of an 
FCGR3A polymorphism, Sample 1 and Sample 3, which 
contain homozygotes (T/T), showed a peak only at 57.0°C., 
indicating a perfect match as shown in the upper row of FIG. 
1. On the other hand, Sample 2, which contains a heterozy 
gote (G/T), showed a peak at 57.0°C., indicating a perfect 
match, as well as a peak at 48.0°C., indicating a single-base 
mismatch. Moreover, in the detection of an IL-10 (-819) 
polymorphism, Sample 1, which contains a homozygote 
(C/C), showed a peak only at 59.0° C., indicating a perfect 
match, and Sample 3, which contains a homozygote (T/T), 
showed a peak only at 52.5°C., indicating a mismatch, as 
shown in the bottom row of FIG.1. On the other hand, Sample 
2, which contains a heterozygote (T/C), showed a peak at 
59.0°C., indicating a perfect match, and a peak at 52.5°C., 
indicating a single-base mismatch. As can be understood 
from these results, using probes of the present invention, 
whether hybridization with a detection target sequence is of a 
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perfect match or a mismatch can be determined sufficiently, 
and two types of polymorphisms can be determined using a 
single reaction system. 

Example 2 

Detection of FCGR2A Polymorphism, IL-10 (-592) 
Polymorphism and TNF C. Polymorphism 

Using probes of the present invention, an FCGR2A poly 
morphism, an IL-10 (-592) polymorphism and TNF C (-308) 
polymorphisms were detected by a Tm analysis. 

Blood was collected using an EDTA blood collection tube 
from a healthy subject whose FCGR2A polymorphism, IL-10 
(-592) polymorphism and TNF C (-308) polymorphism 
were known (Sample 1). A plasmid having a TNF C. gene 
whose TNF C (-308) polymorphism was a homozygote 
(A/A) was prepared (Sample 2). The FCGR2A polymor 
phism, the IL-10(-592) polymorphism and the TNF C (-308) 
polymorphism of each sample were as follows. 

FCGR2A IL-10 (-592) 
Polymorphism Polymorphism TNFa. Polymorphism 

Sample 1 CT CA GiG 
Sample 2 AA 

Sample 1 (10 uL) was mixed with 70 uL of the test sample 
dilution 1 described above, and the mixture (10 uL) was 
further mixed with 70 uL of the test sample dilution 2 
described above. This mixture (17 uL) was heated at 95°C. 
for 10 minutes and introduced into 46 uL of the following 
PCR reaction solution to carry out PCR. On the other hand, 1 
uL of Sample 2 (3.5 pg) was introduced into 46 uL of the 
following PCR reaction solution to carry out PCR. The PCR 
included a treatment at 95°C. for 60 seconds and then repeat 
ing 50 times a cycle of heating at 95°C. for 1 second and 62 
C. for 15 seconds, followed by a treatment at 95°C. for 1 
second and 40°C. for 60 seconds all performed by a thermal 
cycler. Then, the PCR reaction solution was heated from 40° 
C. to 75° C. at a rate of temperature increase of 1° C./3 
seconds, and change in fluorescence intensity over time was 
measured (wavelengths: 450 to 480 nm, 515 to 555 nm, 585 
to 700 nm). 

TABLE 1.8 

(PCR reaction solution) (Unit: uL) 

Distilled Water 17.77 

10% NaNs O. 23 

2O3 BSA O 5 

50%. Glycerol 1O 

10 x Gene Taq buffer* 5 

2.5 mmol/L dNTPs 4. 

5 umol/L IL-b (-592) probe 2 

100 umol/L IL-10 (-592) F primer O 5 

100 umol/L IL-10 (-592) R primer O.25 

5 umol/L FCGR2A probe 2 

100 umol/L FCGR2A F primer O.25 

10 

15 

25 

30 

35 

40 

45 

50 
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60 

65 
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TABLE 1.8- continued 

(PCR reaction solution) (Unit: uL) 

100 umol/L FCGR2A R primer O 5 

5 umol/L TNF C (-308) probe 2 

100 umol/L TNF C (-308) F primer O 5 

100 umol/L TNF C (-308) R primer O.25 

5 U/uL Gene Tag FP* O.25 

Total 46 11.L. 

Trade name: Gene Tag FP, manufactured by Nippon Gene Co., Ltd. 
IL-10 (-592) probe (SEQ iD NO. 30) 
5 - (Pacific Blue) - CttcctacagTacagg.cg-P-3' 
IL-10 (-592) F primer (SEQ ID NO. 148) 
5'-gg taaaggagcCtggaacacatcCtgtgaC-3' 
IL-10 (-592) Rprimer (SEQ ID NO. 167) 
5' - agcCCttcCattt tactitt.ccagagactggC-3' 
FCGR2A probe (SEQ ID NO. 23) 
5 -ttctgccAtttggat.ccc- (BODIPY FL) -3 
FCGR2A F primer (SEQ ID NO. 132) 
5 - Ctgttggtttgcttgttgggatggagaagg-3 
FCGR2A R primer (SEQ ID NO. 38) 
5'-aggtoacattctitcCagaatggaaaatcCCagaaattic-3' 

TNF C (-3O8) probe (SEQ ID NO. 64) 
5'-cc.gtccCoatgc.cc - (TAMRA) – 3 
TNF O. (SEQ ID NO. 277) 
5'-CCtggtcCCCaaaagaaatggaggcaatagg-3 
TNF O. (SEQ ID NO. 293) 
5'-CCaCtgactgatttgttgttgtagg accotgg-3 

(-3O8) F primer 

(-3O8) R primer 

FIG. 2 shows the results. FIG. 2 depicts graphs of a Tm 
analysis that shows the change in fluorescence intensity asso 
ciated with the temperature increase. In FIG. 2, “(A) shows 
the results of Sample 1, "(B) shows the results of Sample 2, 
the upper row shows the results for the IL-10 (-592) poly 
morphism, the mid row shows the results for the FCGR2A 
polymorphism, and the bottom row shows the results for the 
TNF C (-308) polymorphisms. 

In this example, a probe that perfectly matched the IL-10 
(-592) polymorphism (a) of the sense Strand was used as an 
IL-10 (-592) probe, a probe that perfectly matched the 
FCGR2A polymorphism (t) of the sense strand was used as an 
FCGR2A probe, and a probe that perfectly matched the TNF 
C (-308) polymorphism (g) of the sense Strand was used as a 
TNF C (-308) probe. As a result, in the detection of an IL-10 
(-592) polymorphism, Sample 1, which contains a heterozy 
gote (C/A), showed a peak at 58.0°C., indicating a perfect 
match, as well as a peak at 50.0°C., indicating a single-base 
mismatch, as shown in the upper row of FIG. 2. Moreover, in 
the detection of an FCGR2A polymorphism, Sample 1, which 
contains a heterozygote (C/T), showed a peak at 57.0°C., 
indicating a perfect match, as well as a peak at 48.0°C., 
indicating a single-base mismatch, as shown in the mid row of 
FIG. 2. Furthermore, in the detection of an TNF C (-308) 
polymorphism, Sample 1, which contains a homozygote 
(G/G), showed a peak only at 61.0°C., indicating a perfect 
match, and Sample 2, which contains a homozygote (A/A). 
showed a peak only at 49.0° C., indicating a single-base 
mismatch, as shown in the bottom row of FIG. 2. As can be 
understood from the results, using probes of the present 
invention, whether hybridization with a detection target 
sequence is of a perfect match or a mismatch can be deter 
mined sufficiently, and three types of polymorphisms can be 
determined using a single reaction system. 
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Example 3 

Detection of IL-10 (-1082) Polymorphism and IL-10 
(-3575) Polymorphism 

Using probes of the present invention, IL-10 (-1082) poly 
morphisms and IL-10 (-3575) polymorphisms were detected 
by a Tm analysis. 

Blood was collected using an EDTA blood collection tube 
from a healthy subject whose IL-10 (-1082) polymorphism 
and IL-10 (-3575) polymorphism were known (Sample 1). 
Moreover, using a GFX Genomic Blood DNA Purification 
Kit (trade name, manufactured by GE Healthcare Bio 
Science), a genome whose IL-10 (-1082) polymorphism and 
IL-10 (-3575) polymorphism were known was purified, and 
diluted 10 fold to give Sample 2. In addition, a synthetic DNA 
whose IL-10 (-3575) polymorphism was a homozygote 
(A/A) was prepared (Sample 3). The IL-10 (-1082) polymor 
phism and the IL-10 (-3575) polymorphism of each sample 
were as follows. 

IL-10 (-1082) Polymorphism IL-10 (-3575) Polymorphism 

Sample 1 AA TT 
Sample 2 AG TT 
Sample 3 AA 

Sample 1 (10 uL) was mixed with 70 uL of the test sample 
dilution 1 described above, and the mixture (10 uL) was 
further mixed with 70 uL of the test sample dilution 2 
described above. This mixture (17 uL) was heated at 95°C. 
for 10 minutes and introduced into 46 uL of the following 
PCR reaction solution to carry out PCR. On the other hand, 1 
uL of Sample 2 and 1 uL of Sample 3 (3.5 pg) each were 
introduced into 46 uL of the following PCR reaction solution 
to carry out PCR. The PCR included a treatment at 95°C. for 
60 seconds and then repeating 50 times a cycle of heating at 
95°C. for 1 second and 64° C. for 15 seconds, followed by a 
treatment at 95°C. for 1 second and 40°C. for 60 seconds all 
performed by a thermal cycler. Then, the PCR reaction solu 
tion was heated from 40°C. to 75° C. at a rate of temperature 
increase of 1°C./3 seconds, and change in fluorescence inten 
sity over time was measured (wavelengths: 515 to 555 nm, 
585 to 700 nm). 

TABLE 1.9 

(PCR reaction solution) (Unit: uL) 

Distilled Water 2O.27 

10% NaNs O. 23 

2O3 BSA O 5 

50%. Glycerol 10 

10 x Gene Taq buffer* 5 

2.5 mmol/L dNTPs 4. 

100 mmol/L MgCl2 O.25 

5 umol/L, IL-10 (-1082) probe 2 

100 umol/L IL-10 (-1082) F primer O 5 

100 umol/L, IL-10 (-1082) R primer O.25 

5 umol/L IL-10 (-3575) probe 2 

10 

15 

25 

30 

35 

40 
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TABLE 1.9- continued 

(PCR reaction solution) (Unit: uL) 

100 umol/L IL-10 (-3575) F primer O.25 

100 umol/L IL-10 (-3575) R primer O 5 

5 U/uL Gene Tag FP* O.25 

Total 46 11.L. 

*Trade name: Gene Tag FP, manufactured by Nippon Gene Co., Ltd. 
IL-10 (-1082) probe (SEQ ID NO. 47) 
5 - (BODIPY FIL) - Coctact tcc.ccCtcc.c-P- 3 
IL-10 (-1082) F primer (SEQ ID NO. 213) 
5'-cc.gcaa.cccaactggctcitccttac-3' 
IL-10 (-1082) R primer (SEQ ID NO. 227) 
5'-ggattcCatggaggctggataggaggtoc-3' 
IL-10 (-3575) probe (SEQ ID NO. 57) 
5 - (TAMRA) – cccactggaaaaat Tcattt-P-3' 
IL-10 (-3575) F primer (SEQ ID NO. 244) 
5'-ggatggaagaagagagg tattocCCttcCCaC-3' 
IL-10 (-3575) R primer (SEQ ID NO. 26O) 
5'-CCagtttgcCCtcaag CCCagatgC-3' 

FIG. 3 shows the results. FIG. 3 depicts graphs of a Tm 
analysis that shows the change in fluorescence intensity asso 
ciated with the temperature increase. In FIG. 3, “(A) shows 
the results of Sample 1, "(B) shows the results of Sample 2, 
“(C) shows the results of Sample 3, the upper row shows the 
results for the IL-10 (-1082) polymorphisms, and the bottom 
row shows the results for the IL-10 (-3575) polymorphisms. 

In this example, a probe that perfectly matched the IL-10 
(-1082) polymorphism (g) of the sense Strand was used as an 
IL-10 (-1082) probe, and a probe that perfectly matched the 
IL-10 (-3575) polymorphism (a) of the antisense strand was 
used as an IL-10 (-3575) probe. This is synonymous with 
perfectly matching the IL-10 (-3575) polymorphism (t) of 
the sense strand. As a result, in the detection of an IL-10 
(-1082) polymorphism, Sample 1, which contains a homozy 
gote (A/A), showed a peak only at 49.0° C., indicating a 
mismatch, and on the other hand, Sample 2, which contains a 
heterozygote (A/G), showed a peak at 60.0°C., indicating a 
perfect match, as well as a peak at 49.0° C., indicating a 
single-base mismatch, as shown in the upper row of FIG. 3. 
Moreover, in the detection of an IL-10 (-3575) polymor 
phism, Sample 1 and Sample 2, which contain homozygotes 
(T/T), showed a peak only at 56.0°C., indicating a perfect 
match, and Sample 3, which contains a homozygote (A/A). 
showed a peak only at 49.0° C., indicating a mismatch, as 
shown in the bottom row of FIG.3. As can be understood from 
the results, using probes of the present invention, whether 
hybridization with a detection target sequence is of a perfect 
match or a mismatch can be sufficiently determined, and two 
types of polymorphisms can be determined using a single 
reaction system. 
As can be understood from the results presented above, 

using the probes of the present invention, whether hybridiza 
tion with a detection target sequence is of a perfect match or 
of a mismatch can be fully determined. Therefore, according 
to the present invention, whether a polymorphism in a detec 
tion target site is a polymorphism (X) or a polymorphism (Y) 
can be distinguished with good accuracy. Moreover, since it is 
possible to determine between a perfect match and a mis 
match, it is possible to determine, for example, whether a 
polymorphism to be detected is a homozygote (X/X or Y/Y) 
or a heterozygote (X/Y) and, in addition, whether the poly 
morphism is a homozygote (X/X) or a homozygote (Y/Y). 
Furthermore, it is possible to determine two or more types of 
polymorphisms in one reaction system. 
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INDUSTRIAL APPLICABILITY 

As described above, in connection with the immune-re 
lated genes FCGR3A, FCGR2A, IL-10, TNF C and TNF B, it 
is possible according to the present invention to distinguish 
polymorphisms in which only one base is different. There 
fore, by applying the probes of the present invention to, for 
example, a Tm analysis or the like, polymorphism detection 
can be carried out in a simple manner. Moreover, according to 
the present invention, even when two or more types of probes 

SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS: 349 

<21 Os SEQ ID NO 1 
&211s LENGTH: 4 O1 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs SEQUENCE: 1 

42 
are concomitantly present in one reaction system, corre 
sponding gene polymorphisms can be distinguished by the 
respective probes. Therefore, a plurality of polymorphisms 
can be detected using one reaction system. Thus, according to 
the present invention, since polymorphisms of immune-re 
lated genes can be readily distinguished, the results of detec 
tion can be reflected also in, for example, the therapeutic 
administration of antibody drugs as described above. There 
fore, the present invention is particularly useful in the medical 
field and like technical fields. 

tgttgct coa ggc.ccct cqg tdggtgttca aggaggaaga cc ct attcac ctgaggtgtc. 60 

acagctggala galacactgct ctgcatalagg to acatattt acagaatggc aaaggcagga 12O 

agtattitt catcataattct gacttctaca tt coaaaagc cacact caaa gacagoggct 18O 

Cct acttctg. Cagggggctt kittgggagta aaaatgtgtc. tt cagagact gtgaac at Ca 24 O 

Ccatc actica aggtgagaca totgccaccc tigaatgc.cc agggacgc.ct gtgtgtggaa 3 OO 

Cctgcaatca cactgggaag titgagttggg aggagattcc tatt Cttac acgc acttct 360 

tcatatgtgg tt Coctoctg gtgat cacca ggaggtocc C a 4 O1 

<21 Os SEQ ID NO 2 
&211s LENGTH: 5O1 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs SEQUENCE: 2 

acctic catgt aggcc catgt gacct cagoc cttgtc.cat c coct cittctic cc ct coctac 60 

atcttggcag actic.cccata ccttggacag tatggit cac aggcttggat gagaac agcg 12O 

tgtag cctat gttt cct gtg cagtggtaat caccactgtg actgtggttt gcttgttggga 18O 

tggagaaggt gggat.ccaaa ygggagaatt totgggattt to cattctgg aagaatgtga 24 O 

ccttgaccag aggcttgtcc titccagotgt ggcacct cag catgatggitt to tcc.ctic ct 3 OO 

ggalactic cag gtgaggggt C togagcacca gC cattctga aaga cacaaa tatgatalaga 360 

aaaagttgta aggatagatt coaagggittt tt cagtic to a gagg tacgtt acticacagaa 42O 

Cttgacatga tigtctggcag acagaaatga agatgct tca tacagatgt gagcattct c 48O 

ttataggcaa tatatggitat t 5 O1. 

<21 Os SEQ ID NO 3 
&211s LENGTH: 6O1 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs SEQUENCE: 3 

gagatggtgt acagtagggit gaggaalacca aatt ct cagt tdgcactggt gtacccttgt 60 

acaggtgatg talacatctot gtgccticagt ttgct cact a taaaatagag acgg tagggg 12O 

tdatggtgag cactacctga ctagoatata agaa.gctitt c agcaagtgca gact act citt 18O 

acccact tcc cc caa.gcaca gttggggtgg ggga cagctgaagaggtgga aa catgtgcc 24 O 
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<210s, SEQ ID NO 8 
&211s LENGTH: 21 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 8 

ttitt actic cc aaaaagcc cc c 

<210s, SEQ ID NO 9 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 9 

tttact coca aaaag.ccc cc 

<210s, SEQ ID NO 10 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 10 

ttactic ccaa aaag.ccc.cc 

<210s, SEQ ID NO 11 
&211s LENGTH: 18 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 11 

tact cocaaa aagcc.ccc 

<210s, SEQ ID NO 12 
&211s LENGTH: 17 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 12 

actic Coaaaa. agcc.ccc 

<210s, SEQ ID NO 13 
&211s LENGTH: 16 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 13 

Ctcc Caaaaa. gcc ccc 

<210s, SEQ ID NO 14 
&211s LENGTH: 15 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 
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<4 OOs, SEQUENCE: 14 

t cccaaaaag cocco 

<210s, SEQ ID NO 15 
&211s LENGTH: 14 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 15 

cc caaaaag.c cccc 

<210s, SEQ ID NO 16 
&211s LENGTH: 13 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 16 

c caaaaagcc ccc 

<210s, SEQ ID NO 17 
&211s LENGTH: 24 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 17 

cagaaattct c ccatttgga t ccc 

<210s, SEQ ID NO 18 
&211s LENGTH: 23 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 18 

agaaattctic ccatttggat coc 

<210s, SEQ ID NO 19 
&211s LENGTH: 22 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 19 

gaaattct co catttggat.c cc 

<210s, SEQ ID NO 2 O 
&211s LENGTH: 21 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 2O 

aaattct c cc atttggat.cc c 

<210s, SEQ ID NO 21 
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&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 21 

aattct coca tttggat.ccc 

<210s, SEQ ID NO 22 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 22 

attct c cc at ttggat.ccc 

<210s, SEQ ID NO 23 
&211s LENGTH: 18 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 23 

ttct co catt toggat.ccc 

<210s, SEQ ID NO 24 
& 211 LENGTH: 17 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 24 

tctic ccattt ggat.ccc 

<210s, SEQ ID NO 25 
&211s LENGTH: 16 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 25 

citcc catttg gatccc 

<210s, SEQ ID NO 26 
&211s LENGTH: 15 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 26 

tcc catttgg atc cc 

<210s, SEQ ID NO 27 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 27 
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Cttic ct acag tacaggcggg g 

<210s, SEQ ID NO 28 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 28 

Cttic ct acag tacaggcggg 

<210s, SEQ ID NO 29 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 29 

Cttic ct acag tacaggcgg 

<210s, SEQ ID NO 3 O 
&211s LENGTH: 18 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 30 

ctitcct acag tacaggcg 

<210s, SEQ ID NO 31 
&211s LENGTH: 17 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 31 

ctitcct acag tacaggc 

<210s, SEQ ID NO 32 
&211s LENGTH: 16 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 32 

ctitcct acag tacagg 

<210s, SEQ ID NO 33 
&211s LENGTH: 22 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 33 

ggcacagaga tigttacatca cc 

<210s, SEQ ID NO 34 
&211s LENGTH: 21 
&212s. TYPE: DNA 
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<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 34 

gcacagagat gttacat cac c 

<210s, SEQ ID NO 35 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 35 

cacagagatgttacat cacc 

<210s, SEQ ID NO 36 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 36 

acagagatgt tacat cacc 

<210s, SEQ ID NO 37 
&211s LENGTH: 18 
&212s. TYPE: DNA 
<213> ORGANISM; Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OO > SEQUENCE: 37 

cagagatgtt acat cacc 

<210s, SEQ ID NO 38 
&211s LENGTH: 17 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 38 

agagatgtta cat cacc 

<210s, SEQ ID NO 39 
&211s LENGTH: 16 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 39 

gagatgttac at cacc 

<210s, SEQ ID NO 4 O 
&211s LENGTH: 24 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 4 O 

c cct act tcc ccct cocaaa gaag 
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<210s, SEQ ID NO 41 
&211s LENGTH: 23 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 41 

c cct act tcc ccct cocaaa gaa 

<210s, SEQ ID NO 42 
&211s LENGTH: 22 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 42 

c cct act tcc ccct cocaaa ga 

<210s, SEQ ID NO 43 
&211s LENGTH: 21 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 43 

c cct act tcc ccct cocaaa g 

<210s, SEQ ID NO 44 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 44 

CCCtactt CC CCCtcc caaa. 

<210s, SEQ ID NO 45 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 45 

CCCtactt CC CCCtcc cala 

<210s, SEQ ID NO 46 
&211s LENGTH: 18 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 46 

coct act tcc ccct coca 

<210s, SEQ ID NO 47 
&211s LENGTH: 17 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 
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<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 47 

coct act tcc ccct coc 

<210s, SEQ ID NO 48 
&211s LENGTH: 16 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 48 

coct act tcc ccct co 

<210s, SEQ ID NO 49 
&211s LENGTH: 15 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 49 

coct act tcc ccctic 

<210s, SEQ ID NO 50 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 50 

cc cactggaa aaatt cattt aaaatca 

<210s, SEQ ID NO 51 
&211s LENGTH: 26 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 51 

cc cactggaa aaatt cattt aaaatc 

<210s, SEQ ID NO 52 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 52 

cc cactggaa aaatt cattt aaaat 

<210s, SEQ ID NO 53 
&211s LENGTH: 24 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 53 

cc cactggaa aaatt cattt aaaa 

US 9,157,118 B2 

- Continued 

17 

16 

15 

27 

26 

25 

24 

60 



61 

<210s, SEQ ID NO 54 
&211s LENGTH: 23 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 54 

cc cactggaa aaatt cattt aaa 

<210s, SEQ ID NO 55 
&211s LENGTH: 22 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OO > SEQUENCE: 55 

cc cactggaa aaatt cattt aa 

<210s, SEQ ID NO 56 
&211s LENGTH: 21 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 56 

cc cactggaa aaatt cattt a 

<210 SEQ ID NO 57 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OO > SEQUENCE: 57 

cc cactggaa aaatt cattt 

<210s, SEQ ID NO 58 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 58 

cc cactggaa aaatt catt 

<210s, SEQ ID NO 59 
&211s LENGTH: 18 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OO > SEQUENCE: 59 

cc cactggaa aaatt cat 

<210s, SEQ ID NO 60 
&211s LENGTH: 17 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 
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<4 OOs, SEQUENCE: 60 

cc cactggaa aaattica 

<210s, SEQ ID NO 61 
&211s LENGTH: 16 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 61 

cc cactggaa aaattic 

<210s, SEQ ID NO 62 
&211s LENGTH: 16 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 62 

cc.ccgt.cccc atgcc.c 

<210s, SEQ ID NO 63 
&211s LENGTH: 15 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

< 4 OO SEQUENCE: 63 

cc.cgtc.ccca toccc 

<210s, SEQ ID NO 64 
&211s LENGTH: 14 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 64 

ccgt.ccc.cat gcc c 

<210s, SEQ ID NO 65 
&211s LENGTH: 13 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 65 

cgt.ccc catg ccc 

<210s, SEQ ID NO 66 
&211s LENGTH: 12 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 66 

gtc.cccatgc cc 

<210s, SEQ ID NO 67 
&211s LENGTH: 46 
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&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 67 

t cat cataat tctgacttct acatt coaaa agccacactic aaagac 

<210s, SEQ ID NO 68 
&211s LENGTH: 45 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 68 

catcataatt ctdacttcta cattccaaaa gocacactica aagac 

<210s, SEQ ID NO 69 
&211s LENGTH: 44 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 69 

at cataattic tactitctac atticcaaaag ccacact caa agac 

<210s, SEQ ID NO 70 
&211s LENGTH: 43 
& 212 TYPE DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 7 O 

t cataattct gacittctaca ttccaaaag.c cacactcaaa gac 

<210s, SEQ ID NO 71 
&211s LENGTH: 42 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 71 

cataattctg acttctacat tccaaaagcc acact caaag ac 

<210s, SEQ ID NO 72 
&211s LENGTH: 41 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 72 

ataattctga cittctacatt coaaaag.cca cactcaaaga c 

<210s, SEQ ID NO 73 
&211s LENGTH: 4 O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 73 
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taattctgac ttctacatt c caaaag.ccac act caaagac 

67 

SEO ID NO 74 
LENGTH: 39 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 74 

aattctgact tctacatt co aaaagccaca citcaaagac 

SEO ID NO 75 
LENGTH: 38 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 75 

attctgacitt ctacattcca aaa.gc.cacac toaaagac 

SEO ID NO 76 
LENGTH: 37 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 76 

ttctgactitc tacatt coaa aagccacact caaagac 

SEO ID NO 77 
LENGTH: 36 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 77 

tctgacttct acattccaaa agccacactic aaagac 

SEO ID NO 78 
LENGTH: 35 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 78 

ctgactitcta cattccaaaa gocacactica aagac 

SEO ID NO 79 
LENGTH: 34 

TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 79 

tgacttctac atticcaaaag ccacacticaa agac 

SEQ ID NO 8O 
LENGTH: 33 

TYPE: DNA 
ORGANISM: Artificial 
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22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 80 

gactitctaca ttccaaaag.c cacactcaaa gac 

<210s, SEQ ID NO 81 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 81 

acttctacat tccaaaagcc acact caaag ac 

<210s, SEQ ID NO 82 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 82 

cittctacatt coaaaa.gc.ca cactcaaaga c 

<210s, SEQ ID NO 83 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
& 22 O FEATURE; 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 83 

ttctacatt c caaaagccac act caaagac 

<210s, SEQ ID NO 84 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 84 

tctacatt co aaaag.ccaca citcaaagac 

<210s, SEQ ID NO 85 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 85 

ctacattcca aaa.gc.cacac toaaagac 

<210s, SEQ ID NO 86 
&211s LENGTH: 27 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 86 

tacatt coaa aagccacact caaagac 
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<210s, SEQ ID NO 87 
&211s LENGTH: 39 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 87 

aatcaggaat citcctic ccaa citcaact tcc cagtgtgat 

<210s, SEQ ID NO 88 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 88 

atcaggaatc. tcc toccaac toaact tccc agtgttgat 

<210s, SEQ ID NO 89 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 89 

t caggaat ct c ct cocaact caact tcc.ca gtgtgat 

<210s, SEQ ID NO 90 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 90 

caggaatcto citcc.caactic aact tcc.cag tdtgat 

<210s, SEQ ID NO 91 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 91 

aggaat ct co toccaactica act tcc.ca.gt gtgat 

<210s, SEQ ID NO 92 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 92 

ggaatcto ct cocaacticaa citt cocagtg tdat 

<210s, SEQ ID NO 93 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 
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<4 OOs, SEQUENCE: 93 

gaat ct cotc ccaact caac titcc.cagtgt gat 

<210s, SEQ ID NO 94 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 94 

aatcto ct co caact caact tcc cagtgtg at 

<210s, SEQ ID NO 95 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 95 

atct cotc cc aact caact t c ccagtgtga t 

<210s, SEQ ID NO 96 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 96 

tctic ct coca act caact tcc cagtgtgat 

<210s, SEQ ID NO 97 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 97 

citcc toccaa citcaact tcc cagtgtgat 

<210s, SEQ ID NO 98 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 98 

t cct cocaiac toaact tccc agtgtgat 

<210s, SEQ ID NO 99 
&211s LENGTH: 27 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 99 

cctic ccaact caact tcc.ca gtgtgat 

<210s, SEQ ID NO 100 
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citcc caactic aact tcc.cag tdtgat 

LENGTH: 26 
TYPE: DNA 

75 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 

SEQ ID NO 
LENGTH: 25 
TYPE: DNA 

1 OO 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 1 O1 

t cccaactica act tcc cagt gtgat 

SEQ ID NO 
LENGTH: 24 
TYPE: DNA 

1 O2 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 1 O2 

cc caacticaa citt cocagtg tdat 

SEQ ID NO 
LENGTH; 23 
TYPE: DNA 

103 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 103 

c caact caac titcc.ca.gtgt gat 

SEQ ID NO 
LENGTH: 48 
TYPE: DNA 

104 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 104 
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ccitctggit ca aggtoacatt citt coagaat ggaaaatccc agaaattic 

SEQ ID NO 
LENGTH: 47 
TYPE: DNA 

105 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 105 

citctggtcaa got cacattc titccagaatg gaaaatcc.ca gaaattic 

SEQ ID NO 
LENGTH: 46 
TYPE: DNA 

106 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 106 
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tctggit caag gtcacattct tccagaatgg aaaatcc cag aaattic 

<210s, SEQ ID NO 107 
&211s LENGTH: 45 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 107 

ctgg to aagg to acattctt coagaatgga aaatcc.caga aattic 

<210s, SEQ ID NO 108 
&211s LENGTH: 44 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 108 

tggit caaggt cacattct to cagaatggaa aatcc cagaa attic 

<210s, SEQ ID NO 109 
&211s LENGTH: 43 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 109 

ggtcaagg to acattct tcc agaatggaaa atcc.cagaaa titc 

<210s, SEQ ID NO 110 
&211s LENGTH: 42 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 110 

gtcaaggt ca cattct tcca gaatggaaaa toccagaaat tc 

<210s, SEQ ID NO 111 
&211s LENGTH: 41 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 111 

t caaggtoac attct tccag aatggaaaat cocagaaatt c 

<210s, SEQ ID NO 112 
&211s LENGTH: 4 O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 112 

caaggit caca ttctitccaga atggaaaatc ccagaaattic 

<210s, SEQ ID NO 113 
&211s LENGTH: 39 
&212s. TYPE: DNA 
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<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 113 

aagg to acat tct tccagaa toggaaaatcc cagaaattic 

<210s, SEQ ID NO 114 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 114 

aggit cacatt citt coagaat ggaaaatc.cc agaaattic 

<210s, SEQ ID NO 115 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 115 

ggtcacattc titccagaatg gaaaatcc.ca gaaattic 

<210s, SEQ ID NO 116 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM; Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 116 

gtcacattct tccagaatgg aaaatcc.cag aaattic 

<210s, SEQ ID NO 117 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 117 

t cacattctt coagaatgga aaatcc.ca.ga aattic 

<210s, SEQ ID NO 118 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 118 

cacattctitc cagaatggaa aatcc cagaa attic 

<210s, SEQ ID NO 119 
&211s LENGTH: 33 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 119 

acattct tcc agaatggaaa atcc.cagaaa titc 
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<210s, SEQ ID NO 120 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 120 

cattct tcca gaatggaaaa toccagaaat tc 

<210s, SEQ ID NO 121 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 121 

attct tccag aatggaaaat cocagaaatt c 

<210s, SEQ ID NO 122 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 122 

accactgttga Ctgtggitttg Cttgttgggat ggaga agg 

<210s, SEQ ID NO 123 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 123 

C Cactgttgac ttggitttgc titgtgggatg gagaagg 

<210s, SEQ ID NO 124 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 124 

Cactgtgact gtggitttgct ttgggatgg agaagg 

<210s, SEQ ID NO 125 
&211s LENGTH: 35 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 125 

actgttgactg tdgtttgctt gtgggatgga galagg 

<210s, SEQ ID NO 126 
&211s LENGTH: 34 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 
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<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 126 

Ctgtgactgt ggtttgcttg tdggatggag aagg 

<210s, SEQ ID NO 127 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 127 

tgtgactgtg gtttgcttgt gggatggaga agg 

<210s, SEQ ID NO 128 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 128 

gtgactgtgg tttgcttgttg ggatggagaa gg 

<210s, SEQ ID NO 129 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 129 

tgactgtggt ttgcttgttgg gatggagaag g 

<210s, SEQ ID NO 130 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 130 

gactgtggitt to ttgttggg atggagaagg 

<210s, SEQ ID NO 131 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 131 

actgtggttt gcttgttggga tiggagaagg 

<210s, SEQ ID NO 132 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 132 

Ctgtggtttg Cttgttgggat ggaga agg 
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SEQ ID NO 133 
LENGTH: 27 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 133 

tgtggtttgc ttgttgggatg gagaagg 

SEQ ID NO 134 
LENGTH: 26 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 134 

gtggitttgct tgttgggatgg agalagg 

SEO ID NO 135 
LENGTH: 25 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 135 

tggitttgctt gtgggatgga galagg 

SEQ ID NO 136 
LENGTH: 24 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 136 

ggtttgcttg tgggatggag aagg 

SEO ID NO 137 
LENGTH: 23 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 137 

gtttgcttgt gggatggaga agg 

atgaaatcgg ggtaaaggag cctggaacac atcctgttgac 

SEQ ID NO 138 
LENGTH: 4 O 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 138 

SEQ ID NO 139 
LENGTH: 39 

TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 
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<4 OOs, SEQUENCE: 139 

tgaaatcggg gtaaaggagc ctggalacaca t cctgtgac 

<210s, SEQ ID NO 140 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 140 

gaaatcgggg taaaggagcc tigaacacat CCtgtgac 

<210s, SEQ ID NO 141 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 141 

aaatcggggit aaaggagcct ggalacacatc Ctgtgac 

<210s, SEQ ID NO 142 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

< 4 OO SEQUENCE: 142 

aatcggggta aaggagcctg. galacacatcc ttgac 

<210s, SEQ ID NO 143 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 143 

atcggggtaa aggagcctgg alacacatcct gtgac 

<210s, SEQ ID NO 144 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 144 

tcgggg taaa ggagcctgga acacatcCtg tac 

<210s, SEQ ID NO 145 
&211s LENGTH: 33 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 145 

cggggtaaag gag cctggaa cacat cotgt gac 

<210s, SEQ ID NO 146 
&211s LENGTH: 32 
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&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 146 

ggggtaaagg agcctggaac acatcCtgtg ac 

<210s, SEQ ID NO 147 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 147 

gggtaaagga gcc tdgaaca catcCt9tga C 

<210s, SEQ ID NO 148 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 148 

ggtaaaggag cctggalacac atcCtgttgac 

<210s, SEQ ID NO 149 
&211s LENGTH: 29 
& 212 TYPE DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 149 

gtaaaggagc ctggaacaca toctgtgac 

<210s, SEQ ID NO 150 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 150 

taaaggagcc tigaacacat cctgttgac 

<210s, SEQ ID NO 151 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 151 

aaaggagcct ggalacacatc Ctgtgac 

<210s, SEQ ID NO 152 
&211s LENGTH: 26 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 152 
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aaggagcctg. galacacat co ttgac 

<210s, SEQ ID NO 153 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 153 

aggagcctgg alacacatcct gtgac 

<210s, SEQ ID NO 154 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 154 

aggagcctgg alacacatcct gtgac 

<210s, SEQ ID NO 155 
&211s LENGTH: 24 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 155 

ggagcCtgga acaCat CCtg tac 

<210s, SEQ ID NO 156 
&211s LENGTH: 23 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 156 

gaggctggaa cacatcCtgt gac 

<210s, SEQ ID NO 157 
&211s LENGTH: 41 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 157 

gttcc.caa.gc agc cct tcca ttt tactitt C cagagactgg c 

<210s, SEQ ID NO 158 
&211s LENGTH: 4 O 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 158 

titcc caagca gcc ct tcc at titt actitt co agagacitggc 

<210s, SEQ ID NO 159 
&211s LENGTH: 39 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
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22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 159 

t cccaa.gcag cccttic catt ttactitt.cca gag actggc 

<210s, SEQ ID NO 160 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 160 

cc caag cago cct tccattt tactitt.ccag agactggc 

<210s, SEQ ID NO 161 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 161 

c caa.gcagcc ct tccatttit actitt coaga gactggc 

<210s, SEQ ID NO 162 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
& 22 O FEATURE; 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 162 

caag cago'cc titc catttta ctitt.ccagag actggc 

<210s, SEQ ID NO 163 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 163 

aagcagcc ct tccattttac titt coagaga citggc 

<210s, SEQ ID NO 164 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 164 

agcago cott coattt tact titccagagac tdgc 

<210s, SEQ ID NO 165 
&211s LENGTH: 33 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 165 

gcagoc ctitc cattt tact t t coagagact ggc 
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<210s, SEQ ID NO 166 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 166 

cago cott co attitt actitt coagagacitg gc 

<210s, SEQ ID NO 167 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 167 

agcc ct tcca ttt tactitt c cagagactgg c 

<210s, SEQ ID NO 168 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 168 

gccct tcc at titt actitt co agagactggc 

<210s, SEQ ID NO 169 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 169 

c cct tccatt ttactitt.cca gag actggc 

<210s, SEQ ID NO 170 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 170 

cct tccattt tactitt coag agactggc 

<210s, SEQ ID NO 171 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 171 

ctitccatttit acttitccaga gactggc 

<210s, SEQ ID NO 172 
&211s LENGTH: 39 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 
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<4 OOs, SEQUENCE: 172 

t cattctatgtctggagat ggtgtacagt agggtgagg 

<210s, SEQ ID NO 173 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 173 

Cattictatgt gctggagatg gtgtacagta gggtgagg 

<210s, SEQ ID NO 174 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 174 

attictatgtg Ctggagatgg ttacagtag ggtgagg 

<210s, SEQ ID NO 175 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 175 

ttctatgtgc tiggagatggt gtacagtagg gtgagg 

<210s, SEQ ID NO 176 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 176 

tctatgtgct ggagatggtg tacagtaggg tagg 

<210s, SEQ ID NO 177 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 177 

Ctatgtgctg gagatggtgt acagtagggit gagg 

<210s, SEQ ID NO 178 
&211s LENGTH: 33 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 178 

tatgtgctgg agatggtgta Cagtagggtg agg 

<210s, SEQ ID NO 179 
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&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 179 

atgtgctgga gatggtgtac agtagggtga gg 

<210s, SEQ ID NO 18O 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 18O 

tgttgctggag atggtgtaca gtagggtgag g 

<210s, SEQ ID NO 181 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 181 

gtgctggaga tggtgtacag tagggtgagg 

<210s, SEQ ID NO 182 
& 211 LENGTH; 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 182 

tgctggagat gatgtacagt agggtgagg 

<210s, SEQ ID NO 183 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 183 

gctggagatg gtgtacagta gggtgagg 

<210s, SEQ ID NO 184 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 184 

Ctggagatgg ttacagtag gatgagg 

<210s, SEQ ID NO 185 
&211s LENGTH: 26 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 185 
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- Continued 

tggagatggit gtacagtagg gtgagg 

<210s, SEQ ID NO 186 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 186 

ggagatggtg tacagtaggg tagg 

<210s, SEQ ID NO 187 
&211s LENGTH: 24 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 187 

gagatggtgt acagtagggit gagg 

<210s, SEQ ID NO 188 
&211s LENGTH: 46 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 188 

aggtag togct cac catgacc cct accqt ct c tattittata gtgagc 

<210s, SEQ ID NO 189 
&211s LENGTH: 45 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 189 

gg tagt gctic accatgaccc ctaccgtc.t.c tattittatag tdagc 

<210s, SEQ ID NO 190 
&211s LENGTH: 44 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 190 

gtag togctica ccatgacc cc taccgt.ct ct attittatagt gagc 

<210s, SEQ ID NO 191 
&211s LENGTH: 43 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 191 

tagtgct cac catgaccc ct accqtcticta ttittatagtg agc 

<210s, SEQ ID NO 192 
&211s LENGTH: 42 
&212s. TYPE: DNA 
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<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 192 

agtgct cacc atgacc ccta ccgtctictat tittatagtga gc 

<210s, SEQ ID NO 193 
&211s LENGTH: 41 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 193 

gtgct cacca tdaccc ctac cqtctictatt ttatagtgag c 

<210s, SEQ ID NO 194 
&211s LENGTH: 4 O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 194 

tgct caccat gaccc.ctacc gttct c tattt tatagtgagc 

<210s, SEQ ID NO 195 
&211s LENGTH: 39 
&212s. TYPE: DNA 
<213> ORGANISM; Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 195 

gct cac catg acccct acco tot ct attitt at agtgagc 

<210s, SEQ ID NO 196 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 196 

citcaccatga ccc ctaccgt citctattitta tagtgagc 

<210s, SEQ ID NO 197 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 197 

t cac catgac ccctacctic tictatttitat agtgagc 

<210s, SEQ ID NO 198 
&211s LENGTH: 36 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 198 

caccatgacc cct accqt ct c tattittata gtgagc 
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<210s, SEQ ID NO 199 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 199 

accatgaccc ctaccgt.ctic tattittatag tdagc 

<210s, SEQ ID NO 2 OO 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 2OO 

c catgacc cc taccgt.ct ct attittatagt gagc 

<210s, SEQ ID NO 2 O1 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 2O1 

catgacccct accotcticta ttittatagtg agc 

<210s, SEQ ID NO 202 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 2O2 

atgacc ccta ccgt.ct citat tittatagtga gc 

<210s, SEQ ID NO 203 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 2O3 

tgaccc ctac cqt ct c tatt ttatagtgag c 

<210s, SEQ ID NO 204 
&211s LENGTH: 30 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 204 

gacc cct acc gtctictattt tatagtgagc 

<210s, SEQ ID NO 205 
&211s LENGTH: 29 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 
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<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 205 

accc ct accq t ct ctattitt at agtgagc 

<210s, SEQ ID NO 206 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 2O6 

citcc togc.cg caa.cccaact ggct citcc tt ac 

<210s, SEQ ID NO 2 O7 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 2O7 

t cct cqc.cgc aacccaactg gct ct cotta c 

<210s, SEQ ID NO 208 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 208 

cct cqc cqca acccaactgg citctic ctitac 

<210s, SEQ ID NO 209 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 209 

citcgcc.gcaa cccaactggc tict cottac 

<210s, SEQ ID NO 210 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 210 

tcqc.cgcaac ccaactggct citccttac 

<210s, SEQ ID NO 211 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 211 

cgcc.gcaa.cc caactggctic ticcittac 
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SEQ ID NO 212 
LENGTH: 26 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 212 

gcc.gcaac cc aactggct ct c ctitac 

SEQ ID NO 213 
LENGTH: 25 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 213 

cc.gcaa.ccca actggct citc ctitac 

SEQ ID NO 214 
LENGTH: 24 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 214 

cgcaa.cccaa citggct ct cottac 

SEQ ID NO 215 
LENGTH: 23 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 215 

gcaa.cccaac tdgct citcct tac 

SEQ ID NO 216 
LENGTH: 22 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 216 

caac ccaact ggct ct cott ac 

aaagaagt ca ggattic catg gaggctggat aggaggit co 

SEO ID NO 217 
LENGTH: 39 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 217 

SEQ ID NO 218 
LENGTH: 38 

TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 
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<4 OOs, SEQUENCE: 218 

aagaagttcag gattic catgg aggctggata ggaggtoc 

<210s, SEQ ID NO 219 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 219 

agaagt cagg attic catgga ggctggatag gaggit co 

<210s, SEQ ID NO 220 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 220 

gaagticagga t t c catggag gctggatagg aggtoc 

<210s, SEQ ID NO 221 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

< 4 OO SEQUENCE: 221 

aagt caggat tccatggagg Ctggatagga ggt cc 

<210s, SEQ ID NO 222 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 222 

agticaggatt C catggaggc tiggataggag gtc.c 

<210s, SEQ ID NO 223 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 223 

gtcaggattic catggaggct ggataggagg to c 

<210s, SEQ ID NO 224 
&211s LENGTH: 32 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 224 

t caggatt CC atggaggctg gataggaggit cc 

<210s, SEQ ID NO 225 
&211s LENGTH: 31 
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Caggatt.cca taggctgg at aggagg to c 

aggatt coat ggaggctgga taggaggit co 

ggattic catg gaggctggat aggaggtoc 

gatt CC atgg aggctggata ggaggtoc 

attic catgga ggctggatag gaggit co 

titcCatggag gctggatagg aggtoc 

TYPE: DNA 

113 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 

SEQ ID NO 
LENGTH: 30 
TYPE: DNA 

225 

226 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 

SEQ ID NO 
LENGTH: 29 
TYPE: DNA 

226 

227 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 

SEQ ID NO 
LENGTH: 28 
TYPE DNA 

227 

228 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 

SEQ ID NO 
LENGTH: 27 
TYPE: DNA 

228 

229 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 

SEQ ID NO 
LENGTH: 26 
TYPE: DNA 

229 

23 O 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 

SEQ ID NO 
LENGTH: 25 
TYPE: DNA 

23 O 

231 

ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 231 
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tccatggagg Ctggatagga ggtc.c 

<210s, SEQ ID NO 232 
&211s LENGTH: 24 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 232 

c catggaggc tiggataggag gtc.c 

<210s, SEQ ID NO 233 
&211s LENGTH: 23 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 233 

Catggaggct ggataggagg to c 

<210s, SEQ ID NO 234 
&211s LENGTH: 42 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 234 

agaggagcag gatggaaga agagaggit at tcc cctt CCC ac 

<210s, SEQ ID NO 235 
&211s LENGTH: 41 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 235 

gaggagcagg gatggaagaa gagagg tatt CCC ct tcc.ca C 

<210s, SEQ ID NO 236 
&211s LENGTH: 4 O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 236 

aggagcaggg atggaagaag agagg tatt c ccct tcc cac 

<210s, SEQ ID NO 237 
&211s LENGTH: 39 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 237 

ggagcaggga tiggaagaaga gagg tatt CC cct tcc.cac 

<210s, SEQ ID NO 238 
&211s LENGTH: 38 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
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22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 238 

gaggagggat ggaagaagag agg tatt ccc Ctt CCCaC 

<210s, SEQ ID NO 239 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 239 

agcagggatg gaagaa.gaga ggt attcc cc titc.ccac 

<210s, SEQ ID NO 24 O 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 240 

gCagggatgg aagaagagag gtatt cocct tcc cac 

<210s, SEQ ID NO 241 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
& 22 O FEATURE; 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 241 

Cagggatgga agaagagagg tatt ccc.ctt CCCaC 

<210s, SEQ ID NO 242 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 242 

agggatggaa gaagagaggt attcc cct tc ccac 

<210s, SEQ ID NO 243 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 243 

gggatggaag aagagaggta titc.ccct tcc cac 

<210s, SEQ ID NO 244 
&211s LENGTH: 32 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 244 

ggatggaaga agagaggit at tcc cctt CCC ac 
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gatggaagaa gagagg tatt CCC ct tcc.ca C 

atggaagaag agaggit attc C cctt Cocac 

119 

SEQ ID NO 245 
LENGTH: 31 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 245 

SEQ ID NO 246 
LENGTH: 30 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 246 

SEO ID NO 247 
LENGTH: 29 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 247 

tggaagaaga gagg tatt Co. cct tcc.cac 

SEQ ID NO 248 
LENGTH: 28 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 248 

ggaagaagag agg tattocc Ctt CC cac 

SEQ ID NO 249 
LENGTH: 27 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 249 

gaagaa.gaga gg tatt CCCC titc.ccac 

SEO ID NO 250 
LENGTH: 26 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

SEQUENCE: 250 

aagaagagag g tatt cocct tcc cac 

SEQ ID NO 251 
LENGTH: 25 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 
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<4 OOs, SEQUENCE: 251 

agaa.gagagg tatt coccitt cocac 

<210s, SEQ ID NO 252 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 252 

gcctgagt cc agtttgcc ct caa.gc.ccaga tigc 

<210s, SEQ ID NO 253 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 253 

cctgagtcca gtttgc cct c aagcc cagat gc 

<210s, SEQ ID NO 254 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 254 

ctgagt ccag tittgcc ct ca agcc.cagatg c 

<210s, SEQ ID NO 255 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 255 

tgagtic cagt ttgcc.cticaa gCC cagatgc 

<210s, SEQ ID NO 256 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 256 

gagt cc agitt to cct Caag cccagatgc 

<210s, SEQ ID NO 257 
&211s LENGTH: 28 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 257 

agtic cagttt gcc ct caa.gc ccagatgc 

<210s, SEQ ID NO 258 
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&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 258 

gtc.cagtttg ccct caagcc cagatgc 

<210s, SEQ ID NO 259 
&211s LENGTH: 26 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 259 

tccagtttgc cct caa.gc.cc agatgc 

<210s, SEQ ID NO 260 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 260 

c cagtttgcc ct caag.ccca gatgc 

<210s, SEQ ID NO 261 
<211 LENGTH: 24 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 261 

cagtttgc cc ticaag.cccag atgc 

<210s, SEQ ID NO 262 
&211s LENGTH: 23 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 262 

agtttgcc ct caag.cccaga tigc 

<210s, SEQ ID NO 263 
&211s LENGTH: 22 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 263 

gtttgc cct c aag.cccagat gc 

<210s, SEQ ID NO 264 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 264 
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tittgcc ct ca agcc.cagatg c 

<210s, SEQ ID NO 265 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 265 

ttgc cct caa gcc cagatgc 

<210s, SEQ ID NO 266 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 266 

tgcc ct caag cccagatgc 

<210s, SEQ ID NO 267 
&211s LENGTH: 41 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 267 

agaccacaga Cctggit cocc aaaagaaatg gaggcaatagg 

<210s, SEQ ID NO 268 
&211s LENGTH: 4 O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 268 

gaccacagac Ctggtc.ccca aaagaaatgg aggcaat agg 

<210s, SEQ ID NO 269 
&211s LENGTH: 39 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 269 

accacagacic tigtc.cccaa aagaaatgga ggcaatagg 

<210s, SEQ ID NO 270 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 270 

ccacagacct ggtc.cccalaa agaaatggag gcaat agg 

<210s, SEQ ID NO 271 
&211s LENGTH: 37 
&212s. TYPE: DNA 
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<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 271 

Cacagacctg gtc.cccaaaa gaaatggagg caatagg 

<210s, SEQ ID NO 272 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 272 

acagacctgg tocc caaaag aaatggaggc aatagg 

<210s, SEQ ID NO 273 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 273 

Cagacctggt CCC caaaaga aatggaggca at agg 

<210s, SEQ ID NO 274 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM; Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 274 

agacctggtc. cccaaaagaa atggaggcaa tagg 

<210s, SEQ ID NO 275 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 275 

gacctggtco C caaaagaaa tigaggcaat agg 

<210s, SEQ ID NO 276 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 276 

acctggtc.cc caaaagaaat ggaggcaata gg 

<210s, SEQ ID NO 277 
&211s LENGTH: 31 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 277 

Cctggit cocc aaaagaaatg gaggcaat agg 
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<210s, SEQ ID NO 278 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 278 

Ctggtc.ccca aaagaaatgg aggcaatagg 

<210s, SEQ ID NO 279 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 279 

tggit coccaa aagaaatgga ggcaatagg 

<210s, SEQ ID NO 280 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 280 

ggtc.cccalaa agaaatggag gcaat agg 

<210s, SEQ ID NO 281 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 281 

gtc.cccaaaa gaaatggagg caatagg 

<210s, SEQ ID NO 282 
&211s LENGTH: 26 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 282 

t ccc.caaaag aaatggaggc aatagg 

<210s, SEQ ID NO 283 
&211s LENGTH: 4 O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 283 

gtct tctggg C cactgactg atttgttgttgt aggaccctgg 

<210s, SEQ ID NO 284 
&211s LENGTH: 39 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 
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<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 284 

tcttctgggc cactgactga tttgttgttgta ggaccctgg 

<210s, SEQ ID NO 285 
&211s LENGTH: 38 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 285 

Cttctgggcc actgactgat ttgttgttgtag gaccctgg 

<210s, SEQ ID NO 286 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 286 

ttctgggcca Ctgactgatt ttgttgtagg accctgg 

<210s, SEQ ID NO 287 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 287 

tctgggcc ac tactgattt gtgtgtagga C cctgg 

<210s, SEQ ID NO 288 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 288 

Ctgggccact gactgatttgttgttgtaggac cctgg 

<210s, SEQ ID NO 289 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 289 

tgggcc actg actgatttgt gtgtaggacc Ctgg 

<210s, SEQ ID NO 290 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 290 

gggccactga Ctgatttgttgttaggaccc tig 
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<210s, SEQ ID NO 291 
&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 291 

ggcc actgac tatttgtgt gtaggaccct gg 

<210s, SEQ ID NO 292 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 292 

gccactgact gatttgttgttg taggaccctg g 

<210s, SEQ ID NO 293 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 293 

C Cactgactg atttgttgttgt aggaccctgg 

<210 SEQ ID NO 294 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 294 

Cactgactga tttgttgttgta ggaccCtgg 

<210s, SEQ ID NO 295 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 295 

actgactgat ttgttgttgtag gaccctgg 

<210s, SEQ ID NO 296 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 296 

Ctgactgatt ttgttgtagg accctgg 

<210s, SEQ ID NO 297 
&211s LENGTH: 26 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 
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&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 302 

gtttctgcca tdgttcct ct c 

<210s, SEQ ID NO 3 O3 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 303 

tittctgc.cat gigttcc tict c 

<210s, SEQ ID NO 3 O4 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 304 

ttctgc catg gttcct ct c 

<210s, SEQ ID NO 3 O5 
&211s LENGTH: 18 
& 212 TYPE DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 305 

tctgccatgg titcct citc 

<210s, SEQ ID NO 3 O6 
&211s LENGTH: 17 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 306 

ctgc catggit toctict c 

<210s, SEQ ID NO 3 O7 
&211s LENGTH: 16 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OO > SEQUENCE: 3 O7 

tgc.catggitt cotctic 

<210s, SEQ ID NO 3 O8 
&211s LENGTH: 15 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 308 
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gccatggttc ct citc 

<210s, SEQ ID NO 3 O9 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 309 

tittggttt cottctictdt ct ctdactict co atctgtc 

<210s, SEQ ID NO 310 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 310 

ttggittt cct tct ctdtctic tdact citcca totgtc 

<210s, SEQ ID NO 311 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 311 

tggttt cott citctgtct ct gactic to cat citgtc. 

<210s, SEQ ID NO 312 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 312 

ggtttcct tc. tctgtc.tctg act ct coat c tdtc 

<210s, SEQ ID NO 313 
&211s LENGTH: 33 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 313 

gttt cottct ctdtct ctda citctic catct gtc 

<210s, SEQ ID NO 314 
&211s LENGTH: 32 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 314 

tttcctitcto tgtctotgac totccatctg. tc 

<210s, SEQ ID NO 315 
&211s LENGTH: 31 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
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22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 315 

titcc ttct ct gtc.tctgact ct c catctgt c 

<210s, SEQ ID NO 316 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 316 

t cct tctctg. tct ctdactic ticcatctgtc 

<210s, SEQ ID NO 317 
&211s LENGTH: 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 317 

ccttct ctdt citctgact ct c catctgtc 

<210s, SEQ ID NO 318 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
& 22 O FEATURE; 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 318 

cittct ctdtc. tctgactic to catctgtc 

<210s, SEQ ID NO 319 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 319 

ttct ctdt ct c tact ct co atctgtc 

<210s, SEQ ID NO 320 
&211s LENGTH: 26 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 32O 

t citctgtctic tact citcca totgtc 

<210s, SEQ ID NO 321 
&211s LENGTH: 25 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 321 

citctgtct ct gactict coat ctdtc 
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<210s, SEQ ID NO 322 
&211s LENGTH: 24 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 322 

tctgtc.tctg act ct c catc tdtc 

<210s, SEQ ID NO 323 
&211s LENGTH: 23 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 323 

ctgtctctga citcticcatct gtc 

<210s, SEQ ID NO 324 
&211s LENGTH: 22 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 324 

tgtc.tctgac tot coatctg. tc 

<210s, SEQ ID NO 325 
&211s LENGTH: 21 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 325 

gtct citgact citc catctgt c 

<210s, SEQ ID NO 326 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 326 

t citctgactic ticcatctgtc 

<210s, SEQ ID NO 327 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 327 

citctgact ct c catctgtc 

<210s, SEQ ID NO 328 
&211s LENGTH: 18 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 
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<4 OOs, SEQUENCE: 328 

tctgactict c catctgtc 

<210s, SEQ ID NO 329 
&211s LENGTH: 17 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 329 

ctgact ct co atctgtc 

<210s, SEQ ID NO 330 
&211s LENGTH: 37 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 330 

cgacagagaa ggggacaaga tigcagt caga gaaac cc 

<210s, SEQ ID NO 331 
&211s LENGTH: 36 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 331 

gacagagaag gggacaagat gcagt cagag aaaccc 

<210s, SEQ ID NO 332 
&211s LENGTH: 35 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 332 

acagagaagg gga caagatg cagt cagaga aaccc 

<210s, SEQ ID NO 333 
&211s LENGTH: 34 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 333 

cagaga aggg gaCaagatgc agt cagagaa accc 

<210s, SEQ ID NO 334 
&211s LENGTH: 33 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 334 

agagaagggg acaagatgca gtcagagaaa C cc 

<210s, SEQ ID NO 335 
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&211s LENGTH: 32 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 335 

gaga agggga caagatgcag ticagagaaac Cc 

<210s, SEQ ID NO 336 
&211s LENGTH: 31 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 336 

agaaggggac aagatgcagt cagagaalacc C 

<210s, SEQ ID NO 337 
&211s LENGTH: 30 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OO > SEQUENCE: 337 

gaaggggaca agatgcagtic agaga aacco 

<210s, SEQ ID NO 338 
& 211 LENGTH; 29 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 338 

aaggggacaa gatgcagt ca gagaalaccC 

<210s, SEQ ID NO 339 
&211s LENGTH: 28 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 339 

agggga caag atgcagt cag agaaaccc 

<210s, SEQ ID NO 340 
&211s LENGTH: 27 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 340 

ggggacaaga tigcagt caga gaaac cc 

<210s, SEQ ID NO 341 
&211s LENGTH: 26 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 341 
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ggga caagat gcagt cagag aaaccc 

<210s, SEQ ID NO 342 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 342 

ggacaagatg cagt cagaga aaccc 

<210s, SEQ ID NO 343 
&211s LENGTH: 24 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 343 

gacaagatgc agt cagagaa accc 

<210s, SEQ ID NO 344 
&211s LENGTH: 23 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 344 

acaagatgca gtcagagaaa C cc 

<210s, SEQ ID NO 345 
&211s LENGTH: 22 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 345 

Caagatgcag ticagagaaac cc 

<210s, SEQ ID NO 346 
&211s LENGTH: 21 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 346 

aagatgcagt cagaga aacc C 

<210s, SEQ ID NO 347 
&211s LENGTH: 2O 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 347 

agatgcagtic agagaaac cc 

<210s, SEQ ID NO 348 
&211s LENGTH: 19 
&212s. TYPE: DNA 
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<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 348 

gatgcagt ca gagaalacc C 

SEQ ID NO 349 
LENGTH: 18 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: primer 

<4 OOs, SEQUENCE: 349 

atgcagt cag agaaac cc 

The invention claimed is: 
1. A polymorphism detection probe consisting of oligo 

nucleotide (A) and at least one fluorescent dye bonded to said 
oligonucleotide (A), 

wherein the oligonucleotide (A) consists of the nucleotide 
sequence of SEQ ID NO: 14 or the complementary 
sequence thereof. 

2. The polymorphism detection probe according to claim 1, 
wherein the probe does not emit fluorescence when alone 

and emits fluorescence when forming a hybrid. 
3. The polymorphism detection probe according to claim 1, 
wherein the probe emits fluorescence when alone and 

emits reduced fluorescence when forming a hybrid. 
4. The polymorphism detection probe according to claim 1, 
wherein the at least one fluorescent dye is bonded to the 

cytosine at the 3' end of the oligonucleotide (A). 
5. A polymorphism detection reagent for detecting a poly 

morphism of an immune-related gene, comprising the poly 
morphism detection probe of claim 1. 

6. A method of detecting a polymorphism in a FCGR3A 
gene, comprising: 

hybridizing a sample nucleic acid and the polymorphism 
detection probe of claim 1, 

2O 
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18 

measuring a fluorescence signal value that indicates the 
melting state of one or more products of the hybridiza 
tion in a reaction system while changing the temperature 
of the reaction system; and 

determining the polymorphism in the sample nucleic acid 
based on a change in the fluorescence signal value asso 
ciated with the temperature change. 

7. The method of detecting a polymorphism according to 
claim 6, wherein 

the method comprises: 
generating in the reaction system an amplification product 

that serves as the sample nucleic acid. 
8. The polymorphism detection probe according to claim 1, 

wherein the oligonucleotide (A) consists of the nucleotide 
sequence of SEQID NO: 14. 

9. The polymorphism detection probe according to claim 1, 
wherein the fluorescent dye is selected from the group con 
sisting of fluoresceins, phosphors, rhodamine, and polyme 
thine dye. 


